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THE EDISON PORTLAND CEMENT WORKS AT NEW 
VILLAGE, N. J. 


The origin of the Edison cement works can be 
traced directly to the famous inventor’s works at 
Ogden, N. J., for the utilization of lean iron ores 
by crushing and magnetic concentration. The 
record of that enterprise is for the present a mat- 
ter of past history, and all that need be 
noted here is that in carrying it out Mr. Edi- 
son worked out a very elaborate system of roll 
crushers for reducing the ore to sufficient fineness 
to be handled by the magnetic separators. The 
success of these crushers in handling the iron ore 
at Ogden indicated that they would serve ad- 
mirably for the reduction of cement rock and ce- 
ment clinker in the manu- 
facture of Portland cement. 


accessibility to markets as well as the character of 
the raw material. 

The report of this survey party settled the loca- 
tion of the plant in the Lehigh region, and search 
among the available cement properties of that 
district disclosed a deposit of cement rock and 
limestone in close juxtaposition at New Village, 
N. J., a location well within the New Jersey sec- 
tion of the cement rock district. This deposit and 
the adjoining property were purchased and the 
cecnstruction of the works was begun about three 
years ago. 

The site selected for the works was a practically 
level tract about 1% miles from the cement rock 
quarry. Here a plant capable of producing 10,000 
barrels of cement per day was laid out in such a 


raw mixture. Both the limestone and the cement 
rock are obtained from the same quarry, but, of 
course, from different portions. This quarry Is lo- 
cated about a mile from the mills, and the rock 
comes quite ¢lose to the surface, so that the 
stripping is a small factor of the cost of getting 
the rock. The quarrying methods do not differ 
greatly from ordinary cement works practice. ‘The 
pits are opened up rather narrow and are ex- 
tended trench-like by working a rather high end 
face. For breaking down the rock percussjon 
drills and dynamite are used in connection with 
90-ton steam shovels. These shovels load the de- 
tached and loosened rock into steel-plate skips of 
5 tons capacity, which are set loose on small flat 
ears. Aside from the steam shovels, the equip- 

ment of the quarry is of 


So thoroughly was Mr. Ed- 
ison convinced of the pos- 
sibilities of his rolls in this 
class of service that he un- 
dertook the ratherventure- 
some task of constructing 
a cement mill equipped with 
them in lieu of the stand- 
ard grinding and crushing 
machinery, whose efficiency 
has been demonstrated by 
a multitude of experienced 
competitors, 

It may be said, therefore, 
that the works at New Vil- 
lage have been constructed 
around a set of Edison 
crushing and_ grinding 
rolls. As the plans were 
developed other novelties 
in equipment and construc- 
ton were evolved by the 
builder, but the distinctive 
feature of the works is the 
use of roll crushers and 
grinders for both the 
raw material and the clin- 
ker. 

The location that most 
naturally suggested itself 
for the new works was the cement rock district of 
eastern Pennsylvania and western New Jersey. 
Here the raw materials were cement rock and 
limestone requiring crushing and grinding to fit 
them for calcination. Furthermore, this district is 
the greatest center of cement production in the 
United States, and is convenient of access to Mr. 
Edison’s laboratories at Orange, so that his per- 
Sonal supervision of the construction work was 
easily possible, 

While the probabilities were all in favor of this 
district as the best location, confirmation was 
given to the probabilities by the work of a geo- 
logical survey party which was kept in the field 
for several months, with instructions to determine 
the best location for a Portland cement making 
Plant in the East, having regard, of course, to the 


A TYPICAL VIEW OF BELT CONVEYOR HOUSINGS AT THE EDISON PORTLAND CEMENT 


WORKS. 
(Trestle incline to rock crushing house in foreground.) 


manner that it could be built to a fraction of its 
capacity at first and then enlarged by successive 
additions until its full projected capacity was at- 
tained. In the accompanying diagram plan, Fig. 
1, the portions shown by broken lines are those 
designed for future construction. The arrange- 
ment and co-ordination of the several parts of the 
works are best discussed after an idea of the se- 
quence of processes and machines has been given. 
QUARRYING AND REDUCTION OF THE RAW 
MATERIALS. 

QUARRYING.—The raw material employ2d by 
the Edison cement works is the argillaceous lime- 
stone of the Lehigh district, commonly known as 
cement rock, to which is added the necessary por- 
tion of comparatively pure limestone to give the 
proper proportion of calcium carbonate in the 


the usual character for 
getting out fragmentary 
rock. It is planned, how- 
ever, to adopt the unusual 
feature of covering the 
quarry by a roof over the 
working face and shovels. 
The plan is made possible 
by the narrow and deep 
cut by which the quarry is 
being developed. This cut 
is about 60 ft. wide be- 
tween the sides at the 
ground surface, and it is 
proposed to build a_ crib- 
work track along’ each 
edge and mount on this a 
Steel frame roof spanniig 
the cut. As stated above, 
this roof will cover only 
the end of the cut where 
rock is being taken out, 
and will be so mounted 
that it can be moved ahead 
as the work progresses. 
The rock is taken from 
the quarry to the works on 
trains of flat cars, each car 
carrying a loaded skip; 
these trains are hauled 
by small locomotives to a 
car shed located on the railway just beyond 
the limits of the drawing, Fig. 1. Here the train 
is divided into sections of three cars each, which 
are run by gravity to the foot of the incline tead- 
ing to the rock-crushing house. This incline is a 
timber trestle constructed as shown by the view, 
Fig. 2, and the cars are hauled up it by wire cable 
operated by an electric hoist. The incline tracks 
lead onto the floor of the crusher house, where the 
skips are dumped, one at a time, by means of a 
special dumping device, as shown by Fig 3. The 
construction and operation of this dumping device 
are indicated in more detail by Fig. 4. This draw- 
ing is so complete that very little explanation is 
needed. The operator controls the hauling of the 
cars up the incline and also the operation of the 
dumping device from the same platform. He 
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can, therefore, “spot” cars exactly, so that the 
ball on the skip is in the proper position to engage 
with the hook on the dumping device. The dump- 
ing of the skips is, therefore, an entirely auto- 
matic operation. 

After the stone cars are unloaded they are run 
back down the incline and by gravity onto a 


Bu. = Bucket 


tween faces, but the rolls of the third set are 
held together by coiled springs. These last rolls 
also handle the coarse material which is returned 
from the screens of the dryers. 

DRYING.—From the last crushing roll the stone 
broken to below 4-in. size is fed into a belt con- 
veyor (Conv. 101, Fig. 1), and conveyed to the top 


brated by a shaker mechanism to prevent 
ging, but the remaining plates are statiory 
The arrangement is clearly shown by Fig. 8. 
the material falls through the dryer it is dried 
the ascending current of hot air from the fur 
at the bottom. The construction of this furr 
and its connection with the dryer are shown 
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FIG. 1. DIAGRAM PLAN OF THE EDISON PORTLAND CEMENT WORKS, SHOWING THE CONVEYOR SYSTEM WITHIN AND BETWEEN BUILDINGS. 


switch track, which passes them by the car shed 
to the main track beyond, where they are made 
up into trains to be taken back to the quarry. 
The whole operation of handling the stone cars at 
the mills is automatic, except, of course, the 
breaking up of the trains and the subsequent pro- 
cess of assembling the cars again into trains. 

CRUSHING.—The rock received from the quarry 
is reduced to the proper size for grinding by 
passing it through a series of four crushing rolls. 
These rolls are located one above another from 
the top to the bottom of the crusher house; the ar- 
rangement is fairly well indicated by the drawings 
of Fig. 5, which show the driving arrangement 
in diagram. As will be seen, all the rolls are belt 
driven from pulleys on the engine shaft, and all 
the essential sizes are given on the drawings. 

The first or topmost set of rolls receives the rock 
just as it comes from the quarry, and is capable of 
taking in rocks of 5 tons capacity. These rolls 
are 5 ft. in diameter and 5 ft. long, and weigh ap- 
proximately 25 tons each, The view, Fig. 6, shows 
the roll housing quite clearly. It will be noted 
that a segment of the casing has been raised to 
give a view of the roll. The housing is about 18 ft. 
long and 10 ft. wide. The wearing or crushing 
surfaces of the rolls are composed of corrugated 
segments of chilled iron and are attached to the 
body of the rolls by countersunk stud bolts. A 
very fair idea of this construction is had from 
Fig. 6, and also from Fig 7, which is a view 
looking vertically downward into the hopper 
above the rolls. The rolls are set rigidly and the 
space between them is 8 ins. The method of 
driving them is shown by Fig. 5. 

As stated above. the 5-ft. rolls take all rock up 
to 5-ton sizes. After passing between the rolls 
the rock drops into a 10-ton hopper, from which 
it is fed to the first 36-in. rolls and then to the 
second and third 36-in. rolls by gravity. The 
method of driving the 36-in. rolls is shown clearly 
by Fig. 5. They each have two rolls 36 ins, in di- 
ameter and 36 ins. long, with a crushing face 28 
ins. long. The first or uppermost set have a fly- 
wheel to enable them to handle the large pieces 
that come from the 5-ft. rolls, but the other sets 
are not so equipped. The rolls of the first and 
second set are set rigidly at fixed distances be- 


of the dryer house, where it passes by gravity 
through screens and the hot-air dryer; the spalls 
from the screens are taken back to the third 36-in. 
rolls for recrushing by a belt conveyor (Conv. $9, 
Fig. 1), and the stone which comes through the 
dryer is taken by another belt conveyor (Conv. 
102, Fig. 1) to the rock storage house. 

The only part of the equipment just described 


Fig. 9. The ascending gases are exhausted from 
the top of the dryer by an 80-in. fan and delivere! 
into a dust separator, where the rock dust set- 
tles and is taken by a screw conveyor (Conv. 
101%, Fig. 1) to a belt conveyor (Conv. 102, Fig 
1), which takes it to the stock house. 
STORAGE.—The dried rock is stored for use in 
a stock house having a storage capacity of 10,500 


FIG. 3. VIEW SHOWING AUTOMATIC DUMPING OF SKIPLOAD OF STONE INTO CRUSHERS. 


which calls for special notice is the dryer. In rock 
drying for cement manufacture the almost univer- 
sal practice is to employ rotary dryers. A de- 
parture has been made in the Edison works by in- 
stalling the form of dryer shown by Figs. 8 and 9. 
This dryer consists of a rectangular box, 8 x 8 ft. 
laterally, and 40 ft. high, which is filled with 
baffle plates. The top set of these plates is vi- 


tons. The mixing of the rock is also done in this 
stock house and its adjacent transfer towers. De- 
livery to and from the stock house is accomplished 
as follows: The conveyor from the dryer (Conv. 
102, Fig 1) ascends to the top of transfer tower 
No. 1, where -it delivers onto a belt conveyor 
(Conv. 103, Fig. 1), whicé runs lengthwise of the 
stock house over the bins. As the material is 
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-opred in the tewer an automatic device takes 


jes every 24% minutes. The conveyor through 
(Conv. 103, Fig. 1) delivers into 


stock house 


known as the weighing house. Material from the 
tunnel conveyor (Conv. 105, Fig. 1) is delivered to 
the top of the weighing house by a belt conveyor 


SSS 


any. one of the bins chosen by means of a movable 
tripper. There are seven bins, each holding 1.500 
tons of rock, and four of these bins are used for 
cement rock, two for limestone and one is used for 
mixing. 

The mixing operations in the stock house are 
performed by means of two conveyors (Convs. 104 
and 106, Fig. 1) and transfer tower No. 2. Con- 
veyor 106 is located in a tunnel underneath the 
bins and extends to the top of transfer tower No. 
2. It is able to take material from any number of 
the bins. In the transfer tower the rock delivers 
onto a belt conveyor (Conv. 104, Fig. 1) which 
runs over the bins, and is enabled by a movable 
tripper to discharge into any of the bins. The 
mixing done in the stock house is for the purpose 
of eliminating quarry irregularities in the cement 
rock and the limestone. Limestone from one bin 
is thixed with limestone from another bin until 
the contents of a!] the limestone bins are uniform 
in quality. In the same way cement rock is mixed 
with cement rock. Limestone and cement rock 
are not combined in the stock house. 

The delivery of rock from the stock house to the 
mill is accomplished by a second belt conveyor 
(Conv. 105, Fig. 1), which is located in the tunnel 
running underneath the bins. The drawings of 
Fig. 10 show the tunnel, the discharge chutes 
from the bins and the mechanism for controlling 
the delivery onto the belts. As will be seen from 
Fig. 1, the stock house is provided with an ex- 
haust fan and furnace, so that if desired a cur- 
rent of warm air may be drawn through the house 
to keep it dry, 

MIXING.—The mixing of the limestone and the 
cement rock is performed in a separate building 


ity of 50 tons. From these bins the material is 
fed separately into weighing hoppers, where the 
proper proportion of each is weighed out. The 
hoppers are discharged together through mixing 
plates to a belt conveyor (Conv. 108, Fig. 1), which 
delivers to the small rock stock-house. This small 
stock-house has a capacity of 1,000 tons of mate- 
rial ready for grinding. 

GRINDING.—The rock from the small stock 
house is taken to the grinding house by a belt 
conveyor (Conv. 109, Fig. 1) in tunnel, which ex- 
tends to the blower house. The grinding is done by 
a three-roll grinder, a plan and elevation of which 
are shown by Fig. 11. These rolis are all 28 ins. 
in diameter, and have 8-in. faces. One roll is 
driven from: the main shaft and the others are 
driven by friction from the direct driven roll. The 
chief feature of interest in the construction of the 
grinding rolls is the tension device for keeping the 
roll faces in pressure contact. The pressure with 
which the rolls are held together is about 18,000 
Ibs. per square inch, and it is obtained by having 
a number of loose sheaves on the ends of the two 
outside rolls on each side of the machine. An 
endless rope is reaved over these sheaves siml- 
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FIG. 4. DETAILS OF DEVICE FOR DUMPING STONE SKIPS. 


(Conv. 107, Fig. 1) and there delivered into bins. 
There are two of these bins, one for cement rock 
and the other for limestone, and each has a capac- 


End Elevation. 


larly to a block and fall rig. There is a sheave in 
the bight of this rope, which is connected to a cyl- 
inder, to which compressed air may be admitted 
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FIG. 5. DIAGRAM SHOWING ARRANGEMENT 
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under any desired pressure. By this arrange- 
ment the heavy pressure between the rolls is »b- 
tained without any pressure on the bearings ex- 
cept that due to the weight ef the rolls them- 
selves. 

SEPARATING.—The separation of the fine from 
the coarse material from the grinding rolls is ac- 
complished by air current in the blower house. 
From the grinding rolls the belt conveyor (Conv. 


chutes to belt conveyor 112, which transfers it to 
veyor 110, which returns it to the fe2d 
rolls over the grinding volls ‘. r rcgrinding. 

The separated dust is discharged in the store 
house in a single pile, from which it is taken by 
the novel form of screw conveyor (Conv. 116, Fig. 
1) illustrated in Fig. 12. This device consists of 
a truss pivoted at one end and traveling on a 
track at the other end. From the bottom of the 


109, Fig. 1) previously mentioned takes the 
ground material to the blower house and delivers 
it onto another belt conveyor (Conv. 111, Fig. 1), 
which runs lengthwise of the blower house at the 
top, and which has two 5-in. dumps, cach of 
which feeds eight blowers. 

The blowers are comparatively simple affairs. 
They consist of boxes containing baffle plates, 
through which the ground material falls while a 
current of air is passing through it. The moving 
air carries the fine dust into a settling chamber, 
where the reduced speed of the air allows it to 
settle to the floor. The air is then taken from the 
tops of the chambers and delivered back to the 


Fig. 7. View Looking Downward Between 5-Ft. 
Crushing Rolls. 


blowers through pipes. The fine dust is removed 
from the chambers by means of scraper convey- 
ors (Convs. 113 and 114, Fig. 1) and delivered 
onto a belt conveyor (Coav. 115, Fig. 1), which 
takes it to the stock house. The coarse material 
which is rejected by the blowers is carried by 


truss is hung a screw conveyor of the usual form. 
In operation the truss swings slowly back and 
forth on the track and pivot and the conveyor 
eats into the edge of the deposit of raw material 
and conveys it to the hopper at the pivoted end, 
whence it falls onto a belt conveyor (Conv. 117, 
Fig. 1), which transfers to a scraper conveyor 
(Conv. 118, Fig. 1), which distributes 1t into the 
bins of the kilns. 

CALCINATION OF THE RAW MATERIAL. 

KILNS.—The calcination of the raw material is 
performed by means of rotary kilns. Two of these 
only are in operation at present, but future ex- 
tension of the kiln house sufficient to accommodate 
16 more has been provided for. The kilns are of 
the ordinary rotary type, but have been con- 
structed with the extraordinary length of 150 ft. 
Fig. 13 is a dimensioned drawing of one of the 
kilns, and Fig. 14 is a view down the kiln house 
showing both kilns. The kiln shells are of cast 
iron, and they are carried each on 30 supporting 
wheels. A motor gearing into a rack encirciing 
the shell, as shown by Fig. 13, drives each kiln. 
The raw material is fed to each kiln by a screw 
conveyor, and the clinker falls first into a rotary 
cooler and thence into a bucket conveyor (Conv. 
125, Fig. 1). 

FUEL.—The fuel used for calcination is pow- 
dered coal, which is blown into the kilns by com- 
pressed air. An elaborate plant is required to 
grind the coal and deliver it to the kilns. The 
lump coal is received on the side track shown in 
Fig. 1 and dumped over a grizzly, where the large 
pieces are reduced. After passing the grizzly the 
coal is fed from a hopper onto a belt conveyor 
(Conv. 175, Fig. 1), which takes it to the coal 
stock house of 800 tons capacity. From the stock 
house the coal is taken by means of conveyors 
176 and 177 to the hopper over the coal dryer. 
This device is shown by Fig. 15, and consists of 
a cast-iron box 6 x 7 ft. in section and 18 ft. high, 
which is fitted with baffle plates, between which 
it descends by gravity to a storage hopper at the 
bottom. The drying is done by a current of air 
which is passed upward through the dryer as the 
coal descends. A 110-in. fan forces the air 
through steam coils to the dryer at the rate of 
30,000 cu. ft. per minute. Exhaust steam is used 
for heating the coils. 

After drying the coal is ground first in a ball 
mill and then in a tube mill. From the tube mill 
the fine coal is taken by twin-screw conveyors 


449, 180 and 181 to the storage house, whence jt 
is delivered to the kiln bins by screw ieee 
187. The fine coal storage bins have a capacity 

100 tons. Originally the ground coal Was sepa: 
ated by blowers exactly like those used 
separating the ground raw material ang 
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Fig. 8. Elevation of Stack Dryer for Broken Stone. 
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. » -astrous explosion of dust in the blower house 
” "4 shortly after the plant was started, and 


.ethod of air separation has since that time 
, abandoned. 

REDUCTION OF THE CLINKER. 
\'SHING.—The clinker from the rotary cool- 
delivered onto bucket conveyor 125 and 
. onto bucket conveyor 126, which takes it 
- arst set of rolls in the crusher house. In 
urney to the crusher house the hot clinker 

‘os a water spray at two points and in addi- 
: hoth conveyors are open to the air for the 
or part of their length. These are the only 
ions for clinker cooling before crushing. 
crushing is done by two sets of 36-in. roll 
orushers set one above the other, and the exact 

cates in all particulars of the 36-in. rock 
hing rolls. From the second set of rolls the 
ner is elevated to a scraper conveyor (Conv. 
4, Fig. 1), which runs along the top of the 


from the dust bins by scraper conveyors 139 and 
140, and from them it is taken by conveyors 143 
and 144 to the cement stock house of 100,000 bar- 
rels capacity. In the stock house the cement is 
dumped in two piles, one at each end. Between 
the two piles is a traveling screw conveyor. Like 
the swinging screw conveyor in the raw material 
store house, this device consists of a screw con- 
veyor suspended below and in line with a vertical 
steel] truss. This truss extends transversely across 
the building and is carried on wheels at each end, 
which permit it to be moved back and forth 
lengthwise of the building and thus to feed into 
the piles of cement and take it to the channel 
hopper over screw conveyor 146. Conveyors 146 
and 147 carry the cement to the packing house, 
which is equipped with four bagging machines 
and two barreling machines. 
POWER PLANT. 
Power for the operation of the plant is gen- 
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clinker stock house of 2,500 tons capacity and 
deposits its load in a large pile. 

GRINDING AND SEPARATING.—From the 
pile in the stock house the clinker is delivered by 
chutes onto a belt conveyor (Conv. 129, Fig. 1) 
in tunnel, where the proper amount of sulphate of 
lime is added. The clinker is then taken by belt 
conveyor 130 to elevator 131; belt conveyor 130 
also receives the discharge of the two sets cf 
clinker-grinding rolls in the cement-grinding 
house. From elevator 131 the material chutes to 
conveyor 137 and is distributed to 16 blower sepa- 
rators. The grinding rolls and the separators are 
duplicates of those used for grinding and sepa- 
rating the raw material. The coarse material from 
the separators is taken by belt conveyor 133 to 
belt conveyor 182, which by means of S dumps, 
delivers it to the feed roll hopper over the grind- 
ing rolls, 


The fine cement from the separators is removed 


erated by several separate generators. For oper- 
ating rock crushing rolls by belt drives a 
vertical compound condensing engine of 500 
HP. is installed in engine house No. 1, Fig. t. The 
rock-grinding plant is driven by a 700-HP. verti- 
cal compound condensing engine located in engine 
house No. 2. In this same house there are two 
other engines connected to generators which sup- 
ply the current for the motor operation of the 
conveyors, fans and elevators throughout the 
plant. These motors, it is worth noting, are all 
inclosed in houses made of gunny cloth, nailed 
over a wooden frame, to protect them from the 
flying dust. A view of one of these motor houses 
is shown by Fig. 16. The coal-grinding machinery 
is driven by a 250-HP. horizontal tandem com- 
pound engine, located in engine house No. 6. The 
clinker-grinding rolls are driven by a 700 HP. en- 
gine in engine house No. 3. The compressed air 
power plant is located at one side of the kiln house 


and has a capacity of 1,600 ft, of free air per 
minute. 
CONVEYORS. 

In no modern industry, perhaps, has the auto- 
matic handling of material by conveyors been de- 
veloped to a higher degree of usefulness than in 
the up-to-date American Portland cement plant. 
The conveyor system of the Edison cement works 
is especially elaborate, as will have already been 
inferred from the preceding description. Owing 
to the magnitude of the plant and the consequent 
wide separation of the buildings the use of belt 
conveyors for overcoming vertical distances is un- 
usually extensive. These conveyors require only 
brief mention. The belts are in all cases carried 
on horizontal rollers instead of on troughe rollers, 
and they are made with small triangular flanges 
at the edges to increase their capacity and re- 
strain spilling over the edges. The screw convey- 
ors and the bucket elevators are of the usual 
types and call for no further mention. In the 
scraper conveyors, however, one novelty has been 
introduced in substituting sliding shoes in place of 
the usual wheels on the carrying chains. A detail 
of this construction is shown by Fig. 17. 

THE FINISHED PRODUCT. 

The character of the finished product of the 
Edison cement mills is indicated by the follow- 
ing results of an analysis and tests made at the 
laboratories of Lathbury & Spackman, Philadel- 
phia, Pa.: 


Fineness: Setting Time: 
Passing No. 100 Sieve, 99.89 Initial Set.............. 2 brs 
“ “ 200 « 91.6% Final Set.......6 hrs. 30 min. 
Per cent. of Water....... 25 
ConstancyofVolume Test; Temperature of Air..... 72°F, 
Normal Pat. Test Am. Soc. Temperature of Water, 73°F 
Civ. Engrs. Accelerated Test; 
Cold Water Pat.......... Good Boiling Water Test Good 
Tensile Strength of Standard Briquettes (1 square in. section). 
Stréngth 
in Lbs. 
Compo- of Time Time in Total Bri- 
sition Water In Air Water Time quettes 
313 
Howey 
Neat 24 24 hrs. 24 hrs. 378 
800 
6238 
Ave, 325 
710 
690 
Neat 24 24 brs, 6 dys, 7 dys. 665 
655 
660 
Ave. 676 
250 
283 
1Cement 10 24 hts. 7 dys. 7 dys. 242 
3 Sand 244 
255 
Ave. 255 
828 
810 
1Cement 10 24 hrs, 27 dys. 28 dys, $26 
3 Sand 338 
346 
Ave, 331 
Chemical Analysis: 
Iron Oxide.. Fe203 3.383% 
.Cad 62.71% 
Magnesia... 2.34% 
Sulphurie 803 1.64% 


Ratio Lime to Silica 3.11 to 1. 


THE MOSQUITO EXTERMINATION CONFERENCE. 


What is described as “The First General Con- 
vention to Consider the Questions Involved in 
Mosquito Extermination” was held in the rooms of 
the Board of Trade and Transportation, New York 
City, on the afternoon of Dec. 16. Some comments 
on the general character and significance of the 
conference are printed in our editorial pages. 

A temporary organization was effected by elect- 
ing Mr. Robert W. De Forest, Tenement House 
Commissioner of New York, as President; Mr. 
Henry Clay Weeks, of Bayside, New York city, 
as Secretary, and Wm. J. Matheson, described as 
“the father of the movement on the North Shore, 
L. L,” as Treasurer. Mr. Weeks calls himself an 
“Engineer in Economics” and an expert in “Mos- 
quito Engineering.” Certainly he has done much 


to deserve the latter title, and if so, why not the 
former? 

After an opening address by Mr. Weeks, a paper 
sent in by Prof. John B. Smith, State Entomolo- 
gist of New Jersey, who is located at Rutger’s Col- 
lege, New Brunswick, was read. The paper was 
on “How a State Appropriation May be Used,” 
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and described the work done during the past sea- 
son under the direction of Professor Smith, and 
by the ald of the first State appropriation for mos- 
quito work ever made in this country. During the 


a 


A 


of the U. 8S. Marine Hospital Service spoke during 
the conference. 

To exclude mosquitos from dwellings and insti- 
tutions, particularly where malaria or yellow fever 


Y 
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Cross Section 


FIG. 10. TUNNEL AND DISCHARGE CHUTES FOR 
STONE STOCK HOUSE BINS. 


past summer seven men were kept in the field, 
distributed well over the State. A total of 838 
species of mosquitos were collected, and 81 of 
these were bred. One or two more species may 
yet be found, but it is thought that the mosquito 
fauna of the State has been pretty fully covered. 
A small sum of money was spent in experimental 
ditching for drainage. Professor Smith considered 
it legitimate for a State to make mosquito surveys 
and to give general advice, leaving to local com- 
munities the work of extermination. Money should 
first of all be spent in study, so as to avoid the loss 
of public confidence which would follow mistaken 
executive measures, 

Mr. Walter C. Kerr, President of Westinghouse, 
Church, Kerr & Co., told “‘What a Rural Commu- 
nity Can Do.” The community was on Staten Isl- 
and, and included an area of some two square 
miles, embracing both marsh land and upland. 
In 1898 subscriptions were secured and 25 ponds 
were covered with petroleum oll. Later the ponds 
were drained. The oiling was temporarily, the 
drainage was but permanently effective. The 
greatest difficulty met was such marsh lands as 
could not be drained. Plans to exclude sea water 
from these by tide gates were under consideration 
when annexation to New York City checked the 
proposed municipal undertaking. 

Dr. L. O. Howard, of Washington, D. C., sent a 
letter outlining ‘“‘The World-Wide Crusade” now 
being carried on in or by Great Britain, England, 
Italy, Japan, Cuba and Mexico. The main in- 
centive for the work in other countries is the pre- 
vention’ of malaria and yellow fever, the United 
States alone showing great efforts prompted 
largely by the desire to secure personal comfort. 
The latter, however, is a worthy motive in sec- 
tions where vast sums are being expended for 
luxurious country living. 

Several representatives of the U. S. Army and 
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are prevalent, windows should be protected by 
fixed screens and doors by double-screened vestl- 
bules. Mosquitos already in a building may be 
destroyed, if few in number, : 

by the oil cup method, or by 
a thorough disinfection with 
sulphur, pyrethrum or hy- 
drocyanic acid fumes. A 
pound of sulphur or 2 lbs. of 
pyrethrum will serve for 1,000 
cu. ft. of space. The sulphur 
cannot be used where there 
are fabrics which might be 
damaged. The hydrocyanic 
acid gas will injure nothing 
except brass or nickel, but 
moist food should not be ex- 
posed to it, nor should fires 
be left burning. For the acid 
fumes named, one fluid ounce 
of sulphuric acid, 2 oz. of 
water and 1 oz, of cyanide 


ened, the cistern and well screened, hoof pr 
filled with dirt, and the springs were draly: 
The work extended to adjacent estates and 
taken up by the North Shore Association 
with marked success. 

Mr. John Claflin, President of the H. B. c 
Co., New York City, and of the Morristown (N 
Improvement Society, described some intere<: 
work done in or near Morristown. He pres, 
his remarks by saying that sunshine seer). 
favor the breeding of anopheles, the malaria-} 
ing mosquito, and that it had been a grief :, 
to do away with a swamp and pond which = 
particularly attractive. The swamp gave no +r; 
ble until a railway embankment was built thr.) 
it, increasing the stagnant water, and bringin. in 
presumably, both anopheles, mosquitos 
malarial Italian laborers. Within two years = 
25% of all adult persons living within 1,04) ¢ 
of the swamp, previously healthy, were attack. 
by malaria, Subscriptions were secured, the a) 
removed, the pond emptied, and the swamp ws; 
drained by pipes, supplemented by open dite). 
where the ground was yet too soft for the pij:s 
The mosquitos, previously numerous and inely)- 
ing anopheles, had almost disappeared from th. 
section, and scarcely an anophele was found dur- 
ing almost weekly inspections last summer. 


and 


100" 


of potassium are employed to 
each 1,000 cu. ft. of space. 
This agent will kill ants, cock- 
roaches, bed bugs and other 
vermin, as well as mosquitos, 
but the gas is a deadly poison, 
and must be generated with 
the utmost caution. Bowls 
with the liquids named are 


Side Elevation. 


placed in each room and a 
stated quantity of the cyanide 
of potassium, in a bag, is 
emptied into the bowl, and 


the door to the room hurried- 
ly closed. Of course, all air 
passages around doors and 
windows must be stopped be- 
fore any system of fumiga- 
tion is attempted. The hydro- 
cyanic acid gas is an ideal 
disinfectant for railroad cars, 


being harmless to the fabrics 
therein exposed, and being 


developed, in this case, with 


but little danger to anyone. 
Yellow fever patients should 


be screened to prevent the ac- 


cess of mosquitos. 


Mr. Wm. J. Matheson stated 


that five years ago he bought 


an estate on Long Island, and 
on ascertaining the nature of 


the mosquito problem he be- 


gan to do away with breeding 
places. After working four 
years his place was practi- 


cally, if not absolutely, free 


from mosquitos. Among the 


breeding places were roof gut- 
ters out of grade, cisterns, 
crotches of trees, hoof prints, 
and springs on a hillside. 
Larvae were found in a well 
110 ft. deep in water at 56° 
F. The gutters were straight- 


Plan. 


Fig. 11. Plan and Elevation of Fine Grinding Rolls. 
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Mr, Wm. N. Berkeley, M. D., of New York City, 
read @ paper on “The Exactness of Proofs of 
Transmission of Malaria.” 

Mr. Wm. J. Baldwin, President of the Lond Isl- 
and Railroad Co., sent a letter expressing the 
necessity of work by both individualsand corpora- 
tions, and stating the willingness of his company 
to co-operate in the work. He thought that the 
State of New York should join in the enterprise. 
Mr. Weeks, who read the letter, remarked that the 
Long Island Railroad had already done much 
practical work in the way of both filling and 
drainage. 

Mr. Spencer Miller, Engineer of the Lidgerwood 
Manufacturing Co., and prominently connected 
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FIG. 12. SWINGING SCREW CONVEYOR IN RAW MATERIAL STORE 


HOUSE. 


with the South Orange (N. J.) Improvement So- 
ciety, presented a number of statements designed 
to show that mosquito pests in any community are 
largely local in origin, and therefore subject to 
local control. During the past season the wind 
was from the marshes towards South Orange, 414 
miles away, on 22 of 123 days, yet the marsh 
mosquitos were observed on only a very few 
days. Mr. Clafin remarked, at this point, that 
such mosquitos as are carried a long distance by 
the wind are not malarial. 

Prof. Milton Whitney, Chief of the Division of 
Soils, Washington, D. C., sent a letter, in which 


near the large cities, is needed. The example of 
New Jersey might be followed and such work en- 
tered upon; perhaps in co-operation, so far as 
possible, with New Jersey. The problem could 
perhaps be studied sufficiently if there were avail- 
able for four or five years an annual appropria- 
tion of $3,000 to $5,000. 

By the time the foregoing addresses had been 
delivered a late hour had been reached and the 
audience, which was large at the beginning, was 
getting small. Among papers yet unread was one 
on “Mosquito Engineering,” by Mr. Henry Clay 
Weeks, “Engineer in Economics, Bayside, City of 
New York,” to whose efforts the conference was 
largely due. 


accidents in considerable detail, the commission 
continues as follows: 


The most prominent fact in this year’s record of train 
accidents is the appalling loss of life and property in col- 
lisions. The showing can not be called materially worse 
nor materially better than that made a year ago, and the 
total number of passengers killed and injured does not 
differ from the record of the preceding year to such ex- 
tent as to call for comment; but the mere continuance of 
the record, though it be no worse than in former years, 
is a disgrace to the American people, painful to every 
careful observer. 

That 130, or 118, or any large number of passengers are 
killed in the United States in the course of a year in a 
single class of accidents indicates a condition which 
should not pass without serious attention. These fatalities 


FIG. 16. VIEW OF EXTERIOR OF HOUSING FOR ELECTRIC MOTOR 


WITH WALLS OF BURLAP TO EXCLUDE DUST. 


Mr. Weeks has kindly supplied us with a state- 
ment giving the gist of his paper, as follows: 

Mosquito extermination is essentially an engineering 
problem. Other features of the work are highly important, 
but the engineer may best determine and carry out plans 
to get rid of the breeding places, often involving the re- 
demption of thousands of acres of marsh or saturated 
areas of vast value. Heretofore engineering has been for 
and not against the mosquito. Breeding places have al- 
most universally been caused by engineering works. This 
applies to highway, railroad and landscape engineers. The 
result has often been the depopulation of valuable sec- 
tions by malaria and its bearers, the anopheles. The bet- 
ter term ts ‘“‘economic engineering,’’ for the work covers a 
wide range besides simple extermination—the utilization 
of large areas for agriculture and even for habitation, 
= improvement in living conditions of a vast pop- 
ulation. 


are due to causes which have never been adequately con- 
sidered by any department of government, either of the 
United States or of any of the states, and there ig a crying 
need for such consideration. Railroad accidents, thelr 
causes and their results, have been considered in judicial 
decisions, and in the deliberations and verdicts of coroners 
and coroners’ juries, and to a very limited extent by state 
railroad commissions, but none of these have dealt com- 
prehensively with the subject, and apparently no improve- 
ments in railroad service nor reformatory measures of any 
kind have resulted from such action. 

THE BLOCK SYSTEM; DESIRABILITY OF ITS IN- 
TRODUCTION.—That many railroads have equipped some 
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he pointed out the richness of the soils of swamp 
lands, and the value of the peat deposits that 
may be reclaimed by drainage. Much work of 
this character has been done both abroad and at 


home, but vast areas in America are still unre- 
claimed, 


Dr. E. Porter Felt, State Entomologist, Albany, 
N. Y., read a paper on “What New York State 
Ought to Do.” He deemed it essential that practi- 
cal work, particularly where undertaken on a 
large scale and when requiring many years’ time, 
should be based on scientific principles. The needs 
in the vicinity of New York City are the greatest, 
for within a radius of 25 there are some 200 sq. 
miles of marsh land, about equally divided be- 
tween New York and New Jersey. A biological 
survey of swamp and marsh areas, particularly 


During the conference a resolution was adopted 
providing for a committee of ten, to be named by 
the chair, to consider and report on permanent 
organization, the committee to have power to pro- 
mote legislation, to arrange for the publication of 
the proceedings of the conference, and to call an- 
other conference whenever it should see fit. 


A NATIONAL LAW FOR THE COMPULSORY ADOPTION 
OF BLOCK SIGNALS. 

A notable feature of the annual report of the 
Interstate Commerce Commission, of which ad- 
vance proofs have just been made public, is the 
recommendation that the United States should 
follow the lead of England and make the use of 
the block system in railway operation compulsory. 
After reviewing the year’s statistics of railway 


FIG 13. ELEVATION CF 150-FT. ROTARY XILN WITH ROTARY CLINKER COOLER. 


of their lines with block signals, a measure which greatly 
reduces the chances of collisions, is a gratifying fact. 
Some important railroads do not use the block system. 
Most companies adopt it on parts of their lines but not 
on other parts. Some use it part of the time or for some 
of the trains. Some adopt the principle, but have insuffi- 
cient regulations. There occurred in the United States 
in the year under review an enormous number of col- 
1isions, 5,219, and (included in these) 10 collisions in each 
of which 7 or more persons were killed (104 persons in the 
10 cases). 

So far as we can see, the best thing to do is to introduce 
the block system. That is what England has done, and 
the immunity from collisions on English railroads is so 
nearly complete, and the casualty records so low, as to 
be a powerful argument for its adoption. The cofumission 
therefore recommends the consideration of a law like that 
in force in Great Britain and Ireland, requiring the adop- 
tion and use of the block system in the United States, 
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unless some better device can be secured. A tentative 
draft of a bill for that purpose is given in the appendix. 
This proposed bill has been drafted on the theory that 
the expense necessary for the construction of new signals, 
or for electrical wires or apparatus necessitated by the 
use of the block system, as well as the increase in the 
expense for wages of signalmen should be distributed over 
a term of years; and it is proposed, therefore, that each 


ft can be found in the action already taken by the major- 
ity of the principal railroads of the country that have used 
the block system on their chief lines for years. One 
prominent company, which has used the block system for 
more than 25 years, is now spending many thousands of 
dollars annually in improving and extending its block- 
signal appliances; and the importance of this feature cf 
railroad operation is indicated by the large appropriations 


FIG. 14. VIEW ALONG KILN HOUSE, SHOWING 150-FT. ROTARY KILNS. 


railroad company be required to adopt a block system on 
one-fourth of its passenger lines by Jan. 1, 1906; on an- 
other fourth by Jan. 1, 1907; another fourth one year 
later, and on the whole by Jan. 1, 1909. Many of the 
principal lines would be required to make no important 
additions to their expense accounts for the first two years, 
and some would feel no burden for the first three years. 
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which the most enterprising companies make for scientific 
and vigilant oversight of their signaling plants. 
DEFECTS OF ORDINARY METHODS INCURABLE.~— 
The fact is that defects in the ordinary methods of 
managing trains must be looked upon as incurable. Either 
from ineradicable mental infirmities in men of the most 
competent class, or from the employment of men more or 
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FIG. 15. DETAILS OF STACK DRYER FOR COAL. 


For the purpose of dealing with separate parts of an ex- 
tensive system of railroads a section has been included, 
enabling the commission to deal with one part of a com- 
pany’s line independent of the other parts. ( 
VALUE OF BLOCK SYSTEM CONCEDED BY RAIL- 
WAY MANAGERS.—In view of the frequency of startling 
accounts of railroad disasters that have been laid before 
the public in the newspapers within the last few months, 
there can scarcely be need of argument. If any argument 
is needed in favor of the proposition to take legislative 
action looking to the prevention of these horrible disasters, 


less incompetent, collisions, due to blunders and forgetful- 
ness, usually of two or more men simultaneously, follow 
one another in endless and rapid succession. Only about 
one-seventh of the railroad mileage of the country is 
worked by the block system, and the strong arm of gov- 
ernmental authority is needed to arouse those companies 
which have not taken action, or which have made progress 
so slowly that they are chargeable with neglect of a plain 
duty to the public. The proposed act, or some measure 
of similar character, is therefore earnestly recommended 
to the attention of the Congress. 


Side Elevation. 
FIG. 16. SCRAPER CONVEYOR WITH SLIDING SHOE CARRIERS. 


STRESSES IN THE CONCRETE ARCH OVER BIG Wi." 
RIVER; ILLINOIS CENTRAL R. R. 

In the article on the Big Muddy Con 
Arch, by Mr. H. W. Parkhurst, Enginee; 
Bridges and Buildings of the Illinois Centra] J: 
in our issue of Nov. 12, a table of the pressur. 
the several voussoir joints of the arch, was 0) 
from the strain sheet. We have received req), 
from correspondents for the data given {) 
table, and therefore print it herewith. 

Inquiry has also been made as to why ste» 
enforcement was not used in the main arch 
reply it may be stated that the use of ste. 
enforcement was considered and some esti; 
were made upon it. It was, however, aban! 
partly on account of the expense involved 
partly because of the delay which would ha, 
the time been necessary before the steel « 
have been procured. 

PRESSURE ON VOUSSOIR pers OF BIG MU: 


(Weights assumed as follows: Concrete, 140 Ibs. p: 
ft.; ballast, 100 Ibs. per cu. ft.; track, 420 Ibe. 
=. 36 length; live load, 6,125 Ibs. per ft. of track, ‘ 


ed; live load, 6,675 Ibs. r ft. of 
loaded.) pe of track, 


Pressure 
«—Average——, —Maximu 
Pressure, Tons Lbs ons I 


24.01 333.60 46.80 
22.55 313.30 
21.19 294.37 25.81 
19.80 275.00 22.84 
18.38 255.39 23.83 
16.05 216.01 25.56 
14.08 195.57 


11.06 153.71 14.27 
1 8.24 114.47 11.95 
Opposite Half Loaded with Live Load. 
24.60 341.69 49.10 682. 
23.22 322.62 48.24 670.06 
23.02 819.76 43.49 
“21.52 $8.62 5386.50 
20.00 277.77 89.08 
18.38 .89 37.48 $20.59 
15.82 219.75 83.06 459.20 
13.60 190.05 32.3 434.93 


10.57 146.84 13.39 186.00 


UNIFORM MUNICIPAL ACCOUNTING has received 4 
new impetus, it is belleved, through the recent confe; 
ence on the subject at Washington, held under the au- 
pices of the U. S. Census, of which Mr. S. N. D. North js 
now director. At the conference named there were rep 
resentatives of national, state and municipal govern 
ments and of voluntary associations interested in the 
movement. A national advisory committee to consider 
and promote reforms in municipal accounting, including 
measures to secure greater uniformity, was appointed, as 
follows: L. EB. McGann, City Comptroller, Chicago; E1- 


i 
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ward M. Grout, City Comptroller, New York; Harry b 
Henderson, State Examiner of Accounts, Cheyenne, Wyo.: 
John R. Sparrow, Supervisor of Public Accounts, New 
York City; Dr. Edward M. Hartwell, Secretary Statis- 
tics Department, Boston, Mass.; Joseph T. Tracey, Deputy 
in the State Bureau of Uniform Accounting, Columbus. 
0.; Geo. Forman, Auditor, Newark, N. J.; H. L. Austin, 
State Comptroller's Office, Albany, N. Y.; Allen Rip!-y 
Foote, Editor ‘‘Public Policy,’’ Chicago; Harry T. Up- 
ham, Auditor, Cambridge, Mass. It is hoped that anoth-r 
general conference will be held in 1904. 


THE PRACTICAL WORKING OF TRENCH EXCAVATING 
MACHINERY. 
By Ernest McCullough,* C. E. 

Within the past two years several trenchin’ 
machines of more or less merit have come in'> 
use. The dearth of labor, caused more by the ex- 
traordinary artificial advance of wages than | 
the large amount of construction work, has lars° 
ly been responsible for this. The writer has °' 
times had difficulty in securing labor when i! 
men were plentiful, and the cause was high was: 
The requirements of common labor, so far as tt” 
necessities of life go, are small. When by reas” 
of unions or such comb*ations the pay is rais 


*Engineer Municipal Engineering & Contracting ©° 
Manhattan Building, Chicago, Ill. 
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point where a man earns easily more than 
noel the tendency is to put in less time at 
rk. Such conditions lead men to seek for ma- 
nes capable of doing the work. The laboring 
‘>. therefore, have only themselves to blame if 
: employer exhibits a preference for machine 
or when he finds machines capable of sup- 
cnting hand work. 
ntractors engaged on municipal work are 
h great sufferers from the uncertainty of the 
hor market that the business is becoming a 


ditcher in any but soft ground with a firm sod, 
Mr. Tjéssem went to work on a machine with 
chain and buckets to excavate. The writer com- 
menced to look into the subject and found such 
machines to be already in use. Of these the 
Buckeye wheel machine, described in Engineering 
News of Aug. 6, 1908, and the machines made by 
the Municipal Engineering and Contracting Com- 
pany of Chicago seemed to possess the most merit 
and in the smaller sizes are very similar. Since 
entering the employ of the latter company, he has 


FIG. 1. 


great gamble. The most carefully figured job of- 
ten shows a decided loss when completed. 

On this class of work, therefore, new machines 
are continually being tried. 

In the digging of trenches for the drainage of 
lands, and for laying sewers and water pipes in 
city streets, dozens of machines have been tried 
and have either been absolute failures or too un- 
certain in operation to prove satisfactory. Yet 
the search goes on for a good machine for this 
class of work, and lately with some degree of 
success, 

In the article on Agriculture in the “Encyclo- 
pedia Britannica,” a tile-laying machine is de- 
scribed, and several modifications of this machine 
have been tried in many places. The writer, while 
draining some alkali land the past spring in the 
state of Washington, used one made by R. P. 
Tjéssem, of Ellensburg, Wash., but had poor suc- 
cess. In soft soil the machine was successful, 
and many hundreds of acres have been success- 
fully drained with the use of this machine. In the 
land drained by the writer many streaks of hard- 
pan were encountered, and the machine could not 
be used. 

The machine was something like a subsoil plow. 
A beam of heavy timber 12 ft. long had under 
the forward end a pair of broad wheels, and at 
the rear end a stem of steel 4 ft. long and about 
an inch thick. On the lower end of this steel 
stem, which had a sharp front edge, was a steel 
shoe like a subsoil plow point. A hole was dug 
in the ground and the stem let down until the 
beam was parallel with the surface of the ground. 
About 300 or 400 ft. ahead “dead men” were plant- 
ed toanchor a drumcarrying a cablefrom the plow. 
Horses were used to wind the cable and pull the 
plow forward. The stem cut through the ground 
and the plow point pressed back the earth and 
made a hole through the soil. By an ingenious 
device, a small following cable was attached to the 
point and carried the tiling, or wooden boxes, af- 
ter it. When 300 ft. had been laid, the following 
cable was automatically released and withdrawn. 
The “dead men” and drum were moved ahead 
and another 300 ft. was put in. 

Owing to the impossibility of using this blind 


THE AUSTIN TRENCH EXCAVATING MACHINE IN OPERATION. 


had an excellent opportunity of seeing such ma- 
chines at work under most adverse conditions, and 
is convinced there is a great future for them. 
Longer use will develop improvements, but all ma- 
chines can be improved. 

The wheel machine has shown in use that con- 
ditions must be extremely favorable and a limit 
in depth of 6 ft. seems the most economical. For 
greater depths a chain with plows and cutters is 
best. The Libby bucket machine (described in 
Engineering News of Aug. 6, 1903), works on an 
entirely different plan. 

These chain and plow machines were developed 
by Mr. J. H. Bentson, a mechanical engineer in 
the employ of the F. C. Austin Mfg. Co., and Mr. 


F. C. Austin organized a company to manufacture 


and lease the machines, as they are too costly 
for the average contractor to purchase. The com- 
pany bids on sewer contracts, and if the whole 
contract is not secured, endeavors to sub-con- 
tract for the trenching. Twenty-two machines 
are now at work, and as the company has plenty 
of capital to push them, their’ use is increasing. 

The illustrations give an excellent idea of the 
large machine, capable of cutting a trench 16 ft. 
deep. By the addition of an extension a further 
depth of 7 ft. can be secured, so that a 23-ft. 
trench can be dug if necessary. In the right kind 
of soil another 7 ft. can be added, making 30 ft. 
in all, As the machine works best when the exca- 
vator works at an angle greater than 30°, deep 
trenches may cost less than shallow ones. This 
machine cannot compete with hand labor on 
trenches less than 6 ft. deep, but for such shallow 
trenches smaller machines are made. 

At Neenah, Wis., last year, the company dug 
about five miles of trenches. It encountered many 
difficulties, but made money on its sub-contract 
notwithstanding. In Indianapolis three machines 
are leased. In St. Louis a contract is now under 
way for about 16 miles of pipe and brick sewers. 
This is a direct contract. The writer was put in 


charge first of the Marshfield, Wis., contract of 
about 7% miles of sanitary sewers, and over one 
mile of outlet, afterward going to St. Louis. 
The machines are not yet perfect, but they are 
money-makers, albeit subject to the breakdowns 


and stoppages incident to machinery in general. 
Every new machine turned out embodies improve- 
ments suggestd by men in charge In the‘fleld, and 
it is gratifying to record that these improvements 
are noticeably less numerous than at first. 

The daily cost of operation is as follows: 


Operator 
Engineer 2.75 
Fireman 2.25 
Trimmer 2.25 
2 Plankmen (bracing) 4.00 
2 Pipe layers 5.00 
1 Pipeman 2.00 
2 Tampers 4.00 
1 Shoveler 2.00 
Teams and drivers 7.50 
4 Scraper holders 8.00 


The machines have cut 750 lin. ft. of trench in 
ten hours. This is close to the limit of the ability 
of the pipe-layers to lay pipe. They are seldom 
more than 20 ft. behind the machine. Such runs 
can seldom be made, however, as water pipes 
and other obstructions cause delays.* 

With long runs, and also with deep trenches, ad- 
ditional teams and scraper-holders are employed, 
for an endeavor is made to cover the trench 80 
that when the day’s run is complete the pipe is 
covered and all dirt back in the trench close to 
the machine. The depth of trench makes practi- 
cally no difference in speed, but a very shallow 
ditch may cause a greater coal consumption, as 
the small angle at which the excavator trails may 
cause it to bind and also increases the friction. 
An ordinary day’s work with clear running is 
from 400 to 500 ft. 

The machine pulls itself ahead by a cable at- 
tached to deadmen. When moving to another 
block it travels as a traction engine, the excavator 
being lifted (as shown in Fig. 2). It takeg only 
a short time to move from one street to another. 

While the wages of the operator and engineer 
seem small as compared with the other men, such 
is not really the case. These two men are sent 
from the company shops and make full time. The 
other men lose rainy days, etc. 

In St. Louis and other large cities gas and water 
connections come about every 25 ft. Men go 
ahead of the digger removing the pavement the 
width of the trench. After them follow men who 
cut the house connections at each side of the 
ditch and take out a section of pipe, capping the 
ends. When the machine passes they replace the 
piece taken out, which in the meantime has been 
threaded. The speed of the machine being from 
40 ft. to 60 ft. an hour, no house is cut off longer 
than ah hour or so. The real things which govern 
the speed are the number and kind of house con- 
nections and the size of the pipes laid, small sew- 
ers being handled more readily than large. 

Sometimes it is awkward to start the machine 
from the lowest point and work up, as, for exam- 
ple, where two spurs meet at a manhole. At such 
places the pipe is laid backward, in one spur, the 
machine going straight through. In laying pipe 
backward three lengths are always fitted and 
graded. Then one is cemented, two being drawn 
out for that purpose, the next one put in place 
and another fitted. These are drawn out to fit 
the upper one and in this way the bells are 
pushed over the ends of the higher pipes and the 
pipes laid carefully to grade with no disturbance 
of joints after the cement has been put in. It 
is about 20% slower than the ordinary way, yet a 
time saver. Ordinarily the machine would cut 
the trench to the manhole. All the crew then 
would be idle except the three men with the ma- 
chine, and possibly the plankman. When the 
lower end is reached and the pipe-laying com- 
mences from the lower end the machine with its 
crew is idle until the pipe-laying is completed. 
Being able to follow the machine makes the back- 
laying of pipe quite an economy. 

The trimmer is the man who grades the trench 
bottom accurately to line behind the excavator. 
He throws the dirt on the foot of the excavator 
and it is carried up by the scrapers. His duties 

*In Marshfield, Wis., on one clear run in a dry clay one 
of the machines cut a trench 7 ft. deep and 815 ft. long 
in ten hours. No stones were encountered. The same 
machine on the last run cut 486 ft. in 4% hours. The 
trench was 5 ft. deep at one end and 9 ft. at the other. 
No stones were found in this trench. On Nov. 10 the other 
machine on a timed run made 100 ft. of 7-ft. ditch in 47 


minutes. Its record that day was 486 ft. in 9 hours. 
Several stops were made to blast small boulders. 
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are light, for the machine follows a grade very 
nicely. One man follows the pipe-layers and 
tamps the earth around the pipe nearly to the 
top, the shoveler throwing dirt from above for 
the purpose. 

The backfilling is generally done by scrapers, 
the horses pulling from the other side of the ditch, 
a long rope or chain being attached to the 
scrapers. After it is filled and all the earth 
mounded up a hose is run into the trench and 
the earth well wet. A street roller and etreet 
grader go over it alternately and soon get the 
street into shape. 

When the street is comparatively narrow and 
lawns and sidewalks suffer from the banked-up 
earth dump wagons have been used precisely as 
with the New Era graders. They pass under the 
conveyor to get the dirt and then go across the 
end of the fill, dumping as the trench is crossed. 
In St. Louis the machines (three) cut faster than 
teams could handle the earth and shutdowns were 
frequent, while waiting for the scraper work to 
get caught up. Only a certain number of feet 


of trench could be open at one time, and teams 


are scarce in the World’s Fair city this year. 

A scraper attached to a hoisting engine was 
used with some degree of success, but the back- 
filling conveyor is solving the problem. Only one 
has been made and put to use so far. It travels 
alongside the machine and has a separate engine 
receiving steam through a hose from the main 
boiler. The conveyor is 78 ft. long and carries a 
traveling belt 4 ft. wide. The excavated earth 


Fig. 2. Austin Trench Excavating Machine with 
Cutter Raised for Movement Ahead. 


is thrown on the belt and carried to the end, 
where a slight angle and tilt on the frame causes 
the dirt to go into the trench. Thus it never 
touches the surface of the street. 

In St. Louls the machine successfully cut about 
300 ft. of reverse curve with 100 ft. radius. It took 
careful placing of deadmen and caused a severe 
strain on the excavator, but the curve in the street 
made it necessary. 

Boulders are frequently encountered. If small 
they cause no trouble. If large the excavator 
is raised and the stone cracked with dynamite in 
small charges. The excavator is dropped again 
and the stones brought out with the earth regu- 
larly excavated. The raising and lowering of the 
excavator being all done fromthe machine by 
means of levers and wheels, the operation re- 
quiring little time. 

In Marshfield, Wis., an old, buried and forgotten 
corduroy road was struck a few feet below the 
surface. There was nearly half a mile of it. The 
logs were from 8 to 14 ins. in diameter. Sharp 
new plows and cutters on the chain caught in 
the wood, so dull ones had to be used. Logs close 
to the surface were pulled out by the machine, 
but those deep enough to be held by the earth 
were chewed through without trouble like beaver- 
felled trees. The cutting of the trench through 
the corduroy will never be forgotten by the 
Marshfield people. 

On the part of the street where the main sewer, 
of 15-in. and 10-in. pipes, was laid, an old box 
sewer was encountered at less depth. Although 
the wood was old, some was pretty sound. The 


machine chewed this old sewer up and spat it 
on the bank along with the earth. 

To say the machine did not suffer from these 
two experiences would be drawing the long bow. 
The effects were bad and parts were unduly 
strained and permanently weakened. Yet the ma- 
chine was not sent to the shop for repairs, and is 
still at work. To go through a 2-in. gas or water 
pipe is easy, and happens often, but 14-in. logs 
are bad, and it is a big test—one which the inven- 
tor and the makers would not willingly ask. 

Considerable experience with these machines, 
coupled with information received concerning oth- 
ers, leads the writer to the following conclusions: 

1. A good trench-digging machine will excavate 
an ordinary trench at less than one-fourth the 
cost of hand labor. On deeper trenches the pro- 
portion will fall to one-fifth or one-sixth. 

2. If the weather is unfavorable it is best not 
to attempt too much, 

8. The ground should be firm to get the best re- 
sults. The tougher the clay the easier the cutting. 

4, The weight of the machine being close to the 
excavation, the vibration of the machinery causes 
the earth to settle more or less. It is therefore a 
safe thing to plank all trenches. 

5. For the above reason sandy soil and gravel 
are hard to work in. The machine goes too fast 
for men to plank readily. 

Objections 4 and 5, however, will in the near 
future be removed. 

6. The machine is best adapted for pipe sewer 
work. The construction of brick sewers is too 
slow, unless the trench can be excavated several 
hundred feet ahead and left open a long time. 

7. No machines have yet been brought to a state 
of perfection so far as trench work goes. It is 
therefore necessary to look over the ground care- 
fully before deciding upon their use. Under fa- 
vorable circumstances they are such an advance 
over hand labor that their use will continually in- 
crease. 

The writer’s absolute knowledge of work done 
by trench machines of this nature and class is 
confined to the machines made and used by the 
company employing him. He has seen no others, 
and may, therefore, be justified in the light of his 
present knowledge in stating them to be thorough- 
ly practical, as proven by actual tests and possi- 
bly the best of their kind at present in existence. 
Under the right kind of management they cer- 
tainly are a credit to the inventor. The essential 
working parts will probably undergo in the fu- 
ture little or no change. It will simply be a mat- 
ter of the improvement of small parts and. de- 
tails. Special designs for special work will no 
doubt appear when needed. 

An interesting problem arose in the handling of 
a trench where considerable quicksand appeared. 
It was solved by driving two lines of sheet piling 
ahead of the machine to a depth of 1 to 2 ft. be- 
low the sewer depth. The machine cut between 
these lines and the trench braces were quickly 
put in as the machine passed. This was an ex- 
ceptional case. Generally it will be best to avoid 
using the machines in soil where quicksand is en- 
countered, although they can be used if circum- 
stances compel. 


THE DEVELOPMENT OF THE GROINED ARCH ROOF 
IN ENGINEERING STRUCTURES IN THE UNITED 
STATES.* 


By Leonard Metcalf, Assoc. M. Am. Soc. C. E.j 


The writer has ventured to supplement his discussion of 
Mr. Fuller’s papert by certain additional data which may 
be of interest in bringing information down to date, and 
as being of historical value in the study of the develop- 
ment of the groined arch roof in engineering structures 
in the United States. In this he has been materially as- 
sisted by contributions from Mr. Charles Hermany of 
Louisville, and Mr. Allen Hazen and Mr. John H. Greg- 
ory of New York, who have furnished him with new ma- 


*Written discussion, supplementing the author’s oral 
discussion of the paper mentioned in the second note fol- 
lowing this one. This discussion will be published in a 
future issue of the ‘Journal of the New England Water- 
Works Association.”’ 

tConsulting Civil Engineer, 14 B St., Boston, Mass. 

t‘Covering the Natick Reservoir with a Concrete Roof.” 
By F. L. Fuller, M. Am. Soc. C. E., 12 Pearl St., Boston, 
Mass. An abstract of Mr. Fuller’s paper was published 
in the report of the annual convention of the New Eng- 
land Water-Works Association, which appeared in Engi- 
neering News for Sept. 17, 1903. The table herewith, in 
an earlier and less complete form, was published in the 
report just named.—Ed. 


terial and have kindly consented to the Publishing of ; 
of the interesting facts mentioned by them relat 
the construction of plants designed by them. 

In comment upon the (accompanying) table one o- 
facts should be mentioned. The “Mean Thickne 
Roof, Inches,’’ is figured on the basis of the amov 
masonry above a horizontal plane passing throug 
springing line of the roof arches and contained wit). - 
area covered by pier units. No account is taken of the 
masonry in the pier below this plane or of the masv: 
the floor. No allowance is made for the increased p» 
of masonry used in the barrel or the cloistered arch « 
the walls surrounding the area covered by pier un’: 
the pier unit area was thought to be the better up 
comparison. Neither was allowance made on accou: 
manholes or sand runs. These elements (manholes, 
runs, barrel and cloistered arches) will be found in o-.) - 
nary large units to increase the average thickness . 
roof above the springing line, as determined from the I 
units, by about % to 1% ins. 

The ‘Cost of the Roof per Square Foot’ in general 
covers only the cost of the masonry, including therein, ; . 
terials, labor, centering and removing centering, « 
(above springing line of roof), but does not include the 
cost of earth covering and of engineering. 

In the last two columns has been computed a fun-: 
of those arches which have been built, a function 
many engineers must have noticed, though so far as )\. 
writer knows, Mr. Hazen was the first to specificn'|y 
allude to it in a letter to him dated Oct. 6, 1903. In‘). 
Mr. Hazen writes: 


In your table of vaulting there is one point of so: 
interest to me, namely, that the circle having the came 
curvature as the ellipse at the top, the radius of wh >) 
is obtained by squaring the span and dividing by the rise 
is, for all figures listed in your table, somewhere pearly 
a@ constant, at least it varies a good deal less than any 
of the other dimensions do. This indicates approximat.\y 
a constant thrust and a constant strength of vaulting per 
square foot of area when it is computed acting entir iy 
as an arch, : 


of 


‘ 


‘ 


n 


This relation, which, briefly, consists in finding the 
radius of a circle passing through the crown and the 
springing lines of the elliptical groined arch, is of course 
one long known to railroad engineers, who have made use 
of the approximate formula, 


Chord* 


8 x Radius, 
from which by transposition, we have the 


Square of Span 


Middle ordinate. = 


Radius = - 


8 x Rise 
This value, figured by the writer and shown in the left 
of the two columns mentioned, led the writer to compute 
the more exact value of this radius from the relation of 
similar triangles, which gives the formula, 
(Chord of semi-span)? (Semi-span)? + (Rise)? 
= = 


Radius = 
2 x Rise 2 x Rise. 

While both of these values are empirical, for the arches 
have generally been segmental, not elliptical, they are of 
interest and serve as guides to judgment in design. The 
average value of the radius, shown in the right column, 
as determined by omitting the Louisville arches (which 
contained embedded steel) and the New Milford, N. J., 
arches (which have an abnormally heavy superimposed 
load, a mechanical filter plant) is found to be, 

R = 9.17 ft., 

while the extremes of conservative and radical practice 
(though in the writer’s opinion the radical class of to-day 
will become the conservative class of the next decade), 
show approximate values of R = 8.5 and R — 10 ft. 

Mr. Hazen writes in regard to the Albany filter roof: 

I see at Albany the extrados is marked parabolic. This 
was true of the outside and cross-walls, but the depres- 
sion over the piers was made conical. The cone, how- 
ever, did not start exactly at the summit, but at such a 
point as not to reduce the thickness of the arch below 6 
ins., and in fact the minimum due to the cone was a little 
more than this figure. From my final estimates the vol- 
ume of the depression was 25.219 cu. ft. The volume 
equal to a square 6 ins. thick was 93.389 cu. ft., and the 
volume of the vaulting from the pier up to the bottom of 
the 6-in. slab was 64.065 cu. ft., making the exact volume 
over each pier 132.235 cu. ft., which corresponds to 4 
thickness of about 0.71 ft. 

Another computation which I made Feb. 9, 1899, gives: 
Reduced thickness of vaulting over piers in filters.0.71 ft. 
Over piers in pure water reservoir (no depression).0.84 ‘ 


Manholes (distributed over whole area).........-0.029 “ 


—— runs, about 0.5 ft. extra over gross area 
of same. 
Average thickness of vaulting, including all ae. 


of it, but I do find that the total quantity of concrete 
in the vaulting as allowed in the final estimate overran 
the amount which I estimated in my computation of Feb. 
9, 1899, by about 1%; so that the figure given, name'y, 
0.78, is apparently the correct one. 

Apparently this was the first time that the depression 
over the piers was used, and I do not think it occurred to 
us to make it parabolic. We did make some designs for 
curves, but my recollection is,that we thought the conica' 
surface would be a good deal ier to build and would ac- 


complish substantially the result to be reached, as we!! 
as a curved surface. 


| 
| ween 
| 
! 
| 
| 
| 
| 
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| 
; I see that in discussing your paper on vaulting I gav« i 
the reduced thickness as 0.78. This latter computat i 
| was made some months later and I do not find memoranda 9 
} 
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FACTS RELATING TO GROINED ARCHES COVERING RESERVOIRS AND FILTER BEDS IN THE UNITED 


STATES. 
(Compiled by Leonard Metcalf, Assoc. M. Am. Soc. C. E. Boston, Mass.) 
ores Engineer Description Deptt [Concrete Arch Section|Voume [Mean thicl cont pep fons. 
Dat Location Sion | atspringing saved byde. ness of \3 
earth over nging line | Notes 
Mixed pier inches Pines Sq. Ft. concrete et | 
er-ft. Inches area Ft brick at iSoibsi | 
| Somersworth | Wm.Wheeler | intrados elliptical exira plone. | 1:24:5 |16:014:0" 6° [none granite | none | | 27 8.0 10.0) 
Louisville, Ky.| Cras. Hermany Conccote with | 1:2:4 |19-0 S26 (276 [545-37 117 | 06! 5.8 _ 
1899 | Concord. Mass. Leonard Meteall | | 3:0) 6° |none |” Brick none | 110 | 038 
1899 Albany.N.Y. [Allen Hazen 2:07) 6 | 6 prick | 8S | o277% 
1899 | Clinton.Mass.|F.P Stearns | prone, | | 12° | none | none 168 73 85) 
a ; te 20x 20+2.77 
1901 JohaW.Hill | Filters 5 of oss7acre each | 1:3:5 6 | 73 13.3 
1902 | Milford. Mass. |Leonara Metalf 1-6" 14-0/ 3:0) 6" | 18" | 24x24-40 79 0.36 | 
1902 | Hill filters 8 of | 21" | 22x 22-336 |270-35 | 73 133 82-97) upon rooP 
‘ © Loose | 
1902 | NatickMass. Frankl Fuller | extra piane, | 1:2 6° |none| 20x20+277/ none 104 | 040 151 
1903| Ithaca.NN. |Allen Hazen extra parabolic. | HOS" | | O78 
aa Proposed for imovris Knowles! Nic. | 320" 2 | | 22x2223.36 [208-30 | 75 15.6 79 |\92 
19037 Lawrence Mass. Intra. ellip. extra parabolic 
1903 | Yonkers NY. /Alien Hazen |1:2.9:5 |10:d]1:6"| 6° | joos=16 | 70 18.5 83/91 
1903 | WatertownN. | Allen Hazen | | | 10" | 18x18-225 joss-17 | 69 9.9 83/9.) 
1903 | BrooklineMass| F.F:Forbes | ectra plane, | 20° | 12:4 6 |none| 20x20+277| none | 10.1 | 0402 
19033 | PhiladeiphisPe) jonnw. Hilt 2:0" |1:3:5 72 | | 133 
4 1903 | PhiladelphigPa) Hill 13:5 6 | | 7.4 120 72 \87 
4 1903 | Philadelphia Pa) Hitt Zor | | |27o-3s| 7.2 13.3 8.2/9.7 
Proposed for Filters Nos.i to 24. stored | 74 |56 
1903 2-0") 1:29:5 | 22x229336| 170228) 7.3 9.7 + eand 
: Fitters Nos. 25 to 2: 
1903 Col. A.M.Miller | 6 | | 22x22:336 |163-28) 7.4 9.1 + stored | 70 8.2) 
1903 | NewMilfordW.J [Hering & Fuller | well inone 8" 24x24-40 | none | 11.7 Sox? 
: 68 | of clear wew 
1903 | NewMilfordNJ| Hering &fuller | do. do. 8" 24x24=40 | none 123 302? 
1903 CoLAMMiller | Reservoir 210" | 1:29:5 6/244" | 30130°625 |40~15 | 79 ctorage 103) 


NOTE.—Later information shows the following corrections to dates: Albany, designed in 1897, built mostly in 1898, completed, 1899; Superior, completed, 1890; Water- 


town and three Washington items contracted for in 1903, 


but not yet built. 


The sections of the vaulting over the outside and cross 
walls vary a little in different parts of the work. I havea 
large scale plotting of these sections as they were actually 
built, which I had made at the time, partly for the pur- 
pose of the final estimates and partly as a permanent 
record of exactly what was used. 

For the amount of depression that we used at Albany, 1 
still think the conical depression is better than the para- 
bolic, but for the deeper cuts which have since been made 
it will not do, and I have thus used the parabolic curves 
on all my later designs. 


Upon the Superior plant he says: 


The depression over the piers at Superior is the same 
as at Albany and amounts, as I compute it, to 1.63 ins., 
instead of 1 in., with a ae reduction in the dis- 
tributed thickness of the vaulting. 


In regard to the Yonkers and Watertown, N. Y., plant, 
he writes: 


The Watertown piers were made a little larger, rela- 
tively, than usual, because they were rather high and the 
Yonkers piers were considerably smaller than usual, being 
about normal for the 2-ft. cover. Putting the extra weight 
on the vaulting of course runs up the load per square 
foot a good deal. The increased thickness of covering in 
this case was an afterthought, which facilitated some 
other matters, and the size of the piers was not changed. 
At Yonkers the fill was made 4 ft., the extra depth being 
partly as a dike to protect against floods, and partly as a 
load to prevent possible floating with high ground water 
and with the reservoir empty. 

While the smaller piers at Yonkers are undoubtedly 
amply safe, the saving in material does not amount to 
much, and next time I should make them uniform with 
the others. The curve of the roof is identical in the two 
designs, but there is a slight difference in the drop to 
correspond with the longer span at Watertown. 

The above dimensions are the nominal dimensions. In 
actually laying the thing out I usually make the forms 
slightly shorter than the schedule, so as to give the con- 
tractor a little come and go. This facilitates the work 
Sreatly and the increased amount of concrete does not 
amount to much. When the piers are just right or are 
out in the wrong direction, of course this leaves a crack 
between the top of the pier and the center, which ought 
to be plugged before the concrete is placed. 


— comment upon the Washington filters, Mr. Hazen 
writes: 


aoe it is not intended to store sand on this vaulting 
sould be loaded pretty treaty Gn tis Feepect, tad that 
ree 
light tracks could be laid it. 
Mr. Charles Hermany, Engineer of the Louisville (Ky.) 
Water Co.’s water purification station at Crescent Hill, 


Ky., gives the following interesting and exceedingly val- 
uable detailed account of that work: 


The year is given as 1898, because the design and di- 
mensions were determined then and afterwards carried out 
without deviation. The work was completed in 1900 

Both the arches and columns are stronger than neces- 
sary, were they only to support themselves and the earth 
filling. This has been proven by building upon the 
groined arches a concrete bed 8 ins. thick over the crown, 
in which a track is built of standard steel rails, 80 Ibs. to 
the yard, and loaded freight cars pushed over it with a 
combined dead and live load (car and freight) of five tons 
to the car-wheel without visible effect upon arch or col- 
umns. When designing these arches it was not appre- 
hended that it would be desirable or necessary to run cars 
across them. 

Great misgiving was manifested by contractors as to the 
practicability of building reliable columns of this descrip- 
tion. The successful and satisfactory building of them 
proved to be one of the easiest and simplest tasks con- 
nected with the reservoir. 

The concrete was machine-mixed, but all the manual 
labor was performed by crude and unskilled men, with 
which difficulty was experienced in satisfactorily building 
the arches; it was accomplished only by constant and 
vigilant engineering supervision. With the experience 
gained in this work, entirely satisfactory results could be 
obtained with reduction in both volume of concrete and 
cost of construction. 

The solidifying of the concrete by tamping was done by 
hand, in layers of about 4 ins. in thickness at a time. 
Better results have since been accomplished by reducing 
the thickness of layers and using pneumatic tampers. 
Memorandum of Feb. 8, 1902: The Clear Water Reservoir 

at the Louisville Water Co.’s Water Purification 
Station at Crescent Hill, Ky. 
Sq. 
(1) Total area of quadrangle space cov- 
ered by the outside dimensions of 


(2) Area covered by the 4 retaining walls 18,541 
(3) “ 3 division walls. 4,460 
(4) ** 256 columns support- 

ing the groined arches............ 
(5) Aggregate area of water surface in 

the four compartments............ .739 

180,740 


Which water surface is the area roofed over by the 
groined arches. The groined arches are 340 in number, 
270 of which are square, 22 x 22 ft. span between centers 
of columns, and 70 arches are in one direction of 22-ft. 
span, and at right angles thereto of variable span, both 
greater and smaller than 22 ft., owing to the quadrangular 
plan of the reservoir not being a square, but a trapezoid. 

In the following table are given the items which com- 
prise the cost of constructing the arched covering to the 


clear-water reservoir, subdivided into ten different classi- 
fications of material and work: 


Per sq. ft. 
(1) 2,446.93 cu. yds. Portland cement 1:2:4 con- 


we 
54,739 
(2) 333.32 sq. yds. Portland —— 1:2 mortar 


in columns, at 29 cts. 


crete in columns, at $7.10, 


154,739 
(3) 7,484.11 cu. yds. Portland cement, 1:2:4 
$53,137.18 
concrete in arches, at $7.10, —————— = _ 0.34340 
154,739 


(4) 978.13 cu. yds. Portland cement, 1:2 mortar 
$410.81 


in arches, at 42 cts., 70 GE ceccnesce 0.00265 
(5) 168,750 Ibs. steel ~ in ‘concrete arches, 


154,739 
(6) 7,325.89 sq. yds. neat Portland cement mor- 
tar, %-in. thick plaster on columns, 23 
$1,684.95 


154,739 
(7) 18,444.87 - yds. neat Portland cement 
mortar, ein thick plaster on soffit of 
$4,241.40 
arches, 23 cts., ————— = ............. 0.02741 
154,739 
(8) 3,928.04 cu. yds. earth fill over arches, 30 
$1,178.41 
0.00762 
(9) 154,739 10 
% ye ng, at 10% cts. per sq. 
154,739 
(10) Centers for arches and _ falseworks, 
$9,000.00 
154,739 
$0.61060 
Total cost per “9. ft. of covering........ $0.61014 
In the above items (2) and (4) are for mortar ysed to 


interpose between successive additions of concrete, so as 
to make such additions adhere to each other. 

The foregoing ten items of cost comprise the totai 
amount paid by the water company to the contractpr, to 
which wants to be added the cost of inspection and engi- 
neering supervision, which amount {is not exactly known, 
but will approximate closely to 10% of the cost. 
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The Butler typhoid epidemic, reported on at 
length in this issue by Dr. Geo. A. Soper, who 
spent nearly a week in Butler for this journal, 
would never have occurred had the local water 
company and the local board of health exercised 
the ordinary and well known precautions which 
should always be adopted in municipal sanitation. 
But even with the omission of all such precautions 
a proper system of reporting cases of disease would 
have given warning of the impending danger at an 
early stage. Efficient health board measures to 
check the outbreak at its start, and particularly 
to prevent secondary infection, might have kept 
the number of cases and deaths down to a com- 
paratively small number. 

Judging from all the evidence in hand, Butler 
might almost as well have had no local board of 
health as the one which accepted the grave 
responsibilities of that position. In fact, perhaps 
it would have been better off without than with 
the existing board, upon which more or less re- 
liance was placed until it showed its utter in- 
eapacity. The deficient official records of typhoid 
cases at Butler are alone sufficient to condemn the 
local board of health, and with it the local phy- 
sicians and the whole State of Pennsylvania, 
which latter must be held largely responsible both 
for the lack of vital statistics in one of its mu- 
nicipalities, and for such inefficient sanitary 
measures as were exhibited at Butler by both the 
local government and the water company. The 
Butler epidemic seems ali the more inexcusable in 
a State which might have been expected to profit 
from the Plymouth epidemic of 1885. We point out 
these things without forgetting that the chief re- 
sponsibility for the epidemic must be laid at the 
door of the Butler Water Co. It was its business 
to know whether the water was polluted, to ex- 
haust its powers to stop the pollution, and, if 
those powers failed, to guard the public in every 


possible way against the dangers that might en- 
sue, and even if necessary to notify every con- 
sumer of his danger. 

Finally, we wish to repeat our warning of a 
week ago, that hundreds of communities in this 
country are Mable any day to be overwhelmed 
with the horrors of such an epidemic as that at 
Plymouth, or Ithaca, or Butler. These commu- 
nities merely had to pay the penalties for impure 
water and lax sanitary administration which 
other communities, equally neglectful, have been 
fortunate enough to escape. 


a 
> 


About two years ago, at the time of the collision 
in the Park Ave. tunnel, a great cry went up 
against the steam locomotive and a universal pub- 
lic demand was voiced by the newspapers that 
electricity should be substituted for steam in the 
Park Ave. tunnel. We pointed out at that time 
that while electricity would eliminate certain 
dangers, it would introduce others that might 
prove even more serious, and that the question of 
motive power ought, therefore, to be considered 
on its merits by competent engineers and not left 
to the prejudice of the moment. 

At the present time the press of New York City 
is well nigh as much exercised concerning the 
dangers of electricity as it was two years ago 
over the dangers of operating the Park Ave. tun- 
nel with steam locomotives. The holocausts on 
the Paris Underground Ry. and in the Liverpool 
tunnel, combined with the very numerous cases of 
fire set by electric current on surface and elevated 
cars, and men killed by contact with the third 
rail, have taught the public that electric traction 
certainly does introduce dangers from which the 
steam locomotive is free. 

Just at present public attention is concentrated 
upon the third-rail dangers on the elevated rail- 
ways of Greater New York. The Fire Depart- 
ment has raised a formal protest against the 
third rail on the ground that the firemen have fre- 
quently to work on the elevated structure to fight 
fires, and they are subjected to great danger from 
contact with the heavily charged rail. In numer- 
ous cases also when trains have been stalled be- 
tween stations, passengers have been subjected 
to great risk in passing along the structure to 
reach a station. 

To this indictment the elevated railway man- 
agers reply that the third-rail system répresents 
the latest and best practice in electric traction, 
and, in fact, the only system in actual use capa- 
ble of transmitting the very heavy currents that 
they require. As for protecting the third rail, 
while that has been done to some extent on some 
surface roads of light traffic, no system has yet 
been worked out adapted to the conditions met 
with on the elevated lines. 

Of course the proposal comes from numerous 
quarters to isolate the third rail into short sec- 
tions and then by automatic switches to cut off 
current from all the sections except those occu- 
pied by trains. This would be a very nice plan 
if the quantity of current to be dealt with were 
something like that used in telegraphy; but 
switching on and off currents heavy enough to 
propel elevated trains is a totally different matter. 
It is something like the difference between closing 
a water faucet over a wash basin, and closing a 
gate in a 30-in. water main. 

A curious suggestion has been made by no less a 
person than Mr. Geo. Westinghouse. It is that the 
third-rail system is after all a mistake and that 
the best place for the line conductor is overhead 
like a trolley wire. Mr. Westinghouse brings for- 
ward some very plausible arguments in support 
of his idea; but he fails to mention the fact that 
the firemen would doubtless object to such an 
overhead conductor even more strenuously than 
they now do to the live third rail. There are be- 
sides a good many practical difficulties in the 
erection and maintenance of an overhead conduc- 
tor large enough to meet the requirements of 
heavy railway service. The Baltimore & Ohio 
R. R. originally erected and used for some time an 
overhead conductor for its electric locomotives on 
the approaches to the Baltimore tunnel; but it af- 
terward replaced it with a third-rail system. 

Probably the best that can be done to improve 
the situation on the elevated railways will be to 


provide switches at the stations by which, 
of fire or accident, the current can be cut of 
the sections between stations, by the Stati 
tendants, who are always on duty when th. 
is in operation. This plan will have the m 
simplicity and reliability in operation, whi 
matter of exceedingly great importance ; 
case of the New York elevated railway 
adoption here of any complicated automat 
rent switching system, containing even 
possibilities of getting out of order and s) 
down the traffic, is wholly out of the ques 
We call attention to these features of « 
not by any means because we oppose the 
electricity, but because we would have it 
ered on its merits. Its adoption in a part 
case may be justified for commercial reas 
because of the nuisance caused by steam |. 
tives to residents along the line of the road . 
cause of grades to be surmounted, or for an; 
sound and sane reason. To urge its adopt) 
the ground of safety, however, as was do: 
vehemently two years ago, cannot be justi‘ 
any unprejudiced person. In fact, the rec. 
recent months goes far to show that exp. 
with electric railways will have to be much 
extensive before they can attain a safety i), 
ation at all comparable with that attained | 
regular operation of steam railways. 


The final report of the Commission on Addit »ya| 
Water Supply for New York City, an abstrac: of 
which appears elsewhere in this issue, cannot 


but be regarded with approval by engineers and 
sanitarians generally. Criticisms of details may 
be expected as a matter of course, when the de- 


tails are made public, but the main featurrs of 
the report will doubtless be received with universal 
approbation. Broadly speaking, the commission 
proposes a high pressure supply of 500,000.(1x) 
gallons daily of filtered upland water, part to be 
developed as speedily as possible and the whole 
within25 years,as the growth of the city demands. 
It also proposes to filter the whole of the Croton 
supply at the earliest possible date; to develop to 
their fullest practicable extent the underground 
waters of Long Island available for Brooklyn and 
Queens Boroughs, and to filter all surface supplies 
delivered in those boroughs. In other words, the 
great city of New York would ultimately be pro- 
vided with a most bounteous water supply, every 
drop of which would be filtered by either natural 
or artificial methods. This is in accord with the 
Imperial German regulations governing public 
water supplies, and with the best engineering 
opinion in Great Britain and some other European 
countries. It is also in harmony with the ideas 
of many, perhaps most, American engineers. In 
fact, probably there are few engineers in this 
country or elsewhere who would not recommend 
filtration of all surface water supplies if they 
felt that the public would back them up with the 
necessary appropriations. 

In the’matter of waste prevention perhaps the 
commission has gone quite as far as public senti- 
ment will warrant, and it is certainly on the side 
of safety to regard waste prevention as affording 
merely a greater margin between the supply and 
demand of the future, rather than as a means of 
delaying the introduction of large additional quin- 
tities of water. The recommendations of the com- 
mission to the effect that both the house to house 
inspection and the installation of meters be ©on- 
tinued may, if followed, materially lessen the suc- 
cessive additions to the supply needed in the fu- 
ture, and even if they do not materially reduc» or 
postpone construction expenses for the main works 
they may have a salutary effect upon the cos: of 
installing and operating filters. 


a 


That careful attention needs to be given to waste 
prevention and every other practicable means of 
keeping down water consumption must be ev! !ont 
to any one who takes a broad view of the mu- 
nicipal needs of New York City during the noxt 
22 years. The commission has recommende the 
completion of vast new works by the year !'!29 
which will cost practically $100,000,000, but (hat 
sum does not include ‘the cost of the additional 
underground water supply on Long Island, of ‘!- 
tering the existing Croton supply or the surface 
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oiies on Long Island. Other items of expense 
: included are the cost of connecting the new 
_vjty supply with Brooklyn and Queens Bor- 
el « and of supplementing the supply of Rich- 
+ Borough or Staten Island. Nor does the 
.» 000,000 include a cent for what the commis- 
» calls “water right damages.” 
ew York is a great and wealthy city, and it 
| be far greater and more wealthy in 1925, but 
- such huge expenditure as is under discus- 
, should be considered in the light of other 
inicipal needs, many of which, though hardly 
- vital as water supply, are of great sanitary im- 
tance. Assuming the water-works to be entire- 
. self-supporting, or even a producer of net rev- 
-nues, their finances inevitably have much influ- 
once on the finances of the city as a whole, while 
if any money can be saved by cutting down waste 
‘,e opportunity should not be lost. The com- 
vnission is therefore to be commended for all that 
it has done and said in the interest of waste pre- 
vention, and when the problem of an improved 
supply is considered by the city authorities and 
the public in its broader aspects, and in relation 
to other municipal problems, the commission’s rec- 
:nmendations for more meters and waste inspec- 
tion should be accepted and acted upon in their 
broadest possible sense. 


a 
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A curious illustration of the tenacity with which 
the old-time weights and measures continue in 
use in Great Britain comes to our notice in an 
advertisement of the Great Western Railway. We 
quote from it as follows: 


The directors of this company are prepared to receive 
tenders for the construction of new railway lines at Bris- 
tol Harbor, the total length being about 6 furlongs. 

We wonder what proportion of American engi- 
neers, particularly of the younger generation, 
could tell offhand the length of a furlong. Cer- 
tainly they would no more think of using the 
term in a contract than they would the biblical 
cubit. 
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From ridicule to respect has been the changing 
attitude of the public on the recent proposals to 
exterminate mosquitos. Such tangible results 
have now been achieved and the hearty co-opera- 
tion of such a large number of property owners, 
entomologists, engineers, sanitarians and public- 
spirited citizens generally has been secured as to 
make possible a well-attended conference of rep- 
resentative men, at which papers on various as- 
pects of the mosquito problem were read and steps 
taken to form a permanent national organization 
to combat the mosquito nuisance and menace. 
The conference was held in New York city on Dee. 
16, and a report of its proceedings will be found 
elsewhere in this issue. As a conference, the 
gathering was notable for its many brief and 
forceful addresses, and the character of the men 
who presented them. As a discussion of a vital 
economic and sanitary questions, affecting the 
comfort, prosperity and health of millions of peo- 
ple, the remarks were of a distinctly practical, 
rather than theoretical character. Prominent New 
York men of affairs told of the satisfaction they 
had derived from money and time expended in 
exterminating mosquitos on their Long Island, 
Staten Island and New Jersey estates. Engineers 
and entomologists told of their part in the study 
of the problem and in its successful solution. No 
one questioned the possibility and teasibility of 
reclaiming any mosquito-infected section and of 
suppressing both malaria and yellow fever, if in- 
dividuals and municipalities would co-operate, 
and, in the case of large areas, if State and per- 
haps National governments would join in the 
work. Except for preliminary studies, however, 
local action alone will generally be sufficient. 
Once the biological side of the question has been 
determined, funds raised, and private and public 
co-operation secured, the work of mosquito ex- 
termination generally resolves itself into the en- 
gineering problems of drainage, filling, and, in 
some cases, the construction of dams or tide gates 
to control water levels. “Mosquito engineering,” 
as Mr. Henry Clay Weeks, one of the most promi- 
nent workers in this new departure,terms it, prom- 
ises to afford many opportunities to engineers in 
the future. Quite aside from the advantages of 
mosquito extermination, great as they may be, 


are the possible commercial profits due to the 
reclamation of vast areas of rich swamp and 
marsh lands now serving as breeding grounds for 
mosquitos. It will be for the interests of engi- 
neers, as well as municipalities and the general 
public, to further the good work of mosquito ex- 
termination in every possible way. 


THE EDISON CEMENT WORKS. 


Practice in cement mill equipment and machin- 
ery has for some years past adhered quite closely 
to well-established standards. Examination of 
the plans of a number of recent cement mills se- 
lected at random will disclose differences in the 
arrangement of the buildings and in their co- 
ordination, but so alike are they in machinery 
equipment that the crushers, kilns and grinding 
machines of one might almost be substituted in 
another without noticeable change in the working 
of the plant. In view of these facts the departure 
from prevailing practice, which has been made in 
constructing the mills of the Edison Portland Ce- 
ment Co., at New Villiage, N. J., has brought that 
plant somewhat prominently into notice and con- 
siderable curiosity has been shown in the exact 
nature of the machines and methods by which the 
famous inventor expects to improve on the work 
of his predecessors in the manufacture of Portland 
cement. As the Edison cement works have now 
been completed and in operation for several 
months a description of their construction and 
equipment is possible, and is given in another part 
of this issue. 

It is deserving of comment that after an unusu- 
ally exhaustive survey of the available deposits 
of raw materials the old and well-known Lehigh 
Valley District was selected as the best location 
for the new works. The argillaceous limestone 
rocks of this district, which embraces a large sec- 
tion of eastern Pennsylvania and western New 
Jersey, are an almost ideal rock material for ce- 
ment manufacture. They are of a soft shaly na- 
ture, easily blasted, easily sledged, easily handled 
by steam shovel and easily crushed and ground. 
The only drawback of the district is that the high 
carbonate rock necessary to bring the cement rock 
up to a normal composition for cement making is 
seldom found close to the cement rock deposits. 
Many mills in this district must haul their car- 
bonate rock from separate quarries, often a con- 
siderable distance away. The cost of this trans- 
portation is considerable and brings the cost of 
the limestone ingredient, according to a recent es- 
timate by Mr. F. H. Lewis, M. Am. Soc. C. E., 
up to from 85 cents to $1.25 per ton as compared 
with a cost of from 18 to 30 cents per ton for 
quarrying the cement rock. In view of these facts 
the apparent advantage which the Edison works 
have in their deposits of limestone and of cement 
rock in practically the same quarry is obvious. 
This advantage is probably offset to some extent, 
however, by somewhat greater quarry irregular- 
ities in the composition of both rocks which means 
of course greater expense in maintaining a uni- 
form mixture at the mills. 

It is not, however, in the quarry but in the 
mills that the Edison works present the greatest 
differences from the prevailing practice of the 
Lehigh District. In examining the plan of the 
works the most striking features which present 
themselves at first glance are the widely scat- 
tered arrangement of the buildings and the em- 
ployment very generally of a separate building 
for each process. The tendency in most of the 
more recent cement plant designs has been 
toward concentration; the buildings have not only 
been brought close together, but they have been 
reduced to the minimum number by conducting a 
group of co-ordinate operations under one roof. 
A notable example of this practice is furnished 
by the works of the Hudson Cement Co., de- 
scribed in Engineering News of July 23, 1903. 
Few Portland cement works are so compact in 
arrangement as these, and this is particularly true 
of the older works of the Lehigh District, which 
have grown by the gradual accretion of new 
buildings added as the occasion demanded and 
whenever the space could be afforded. In no 
works of recent construction, however, has the 
segregation of buildings and processes been 80 
pronounced as in the works illustrated here. It 


is worth a moment's study to ascertain the rea- 
son for this fact. 

It will be understood, of course, that the strung 
out appearance of the works is due in some de- 
gree to the fact that they were laid out for the 
full capacity of 10,000 barrels per day and space 
was left between the various buildings to accom- 
modate the increase up to that capacity. At pres- 
ent, as will be observed from the plan, only the 
stone crushing and storage buildings and machin- 
ery have been constructed to the full projected 
capacity of the works. 

The provision of separate buildings for such 
process was determined by three considerations 
mainly. It permitted the division of the plant 
into sections entirely independent of each other. 
As laid out, the works are divided Into five sec- 
tions with storage between and with indevendent 
power for each. In case of a breakdown itn one 
section the other four can continue to operate. A 
still more important advantage is that one sec- 
tion of the plant can without stopping the other 
mills be shut down for overhauling when the oc- 
casions demands. Secondly, by providing sepa- 
rate buildings all heavy machinery requiring larger 
foundations could be kept close to the ground, 
thus economizing in the cost of foundation work. 
Finally by having all heavy machinery founded 
on the ground it was possible to erect very Nght 
steel buildings. This again cheapened the cost of 
construction. 

The selection of a level site for the works in- 
stead of a side hill site which was readily avail- 
able had it been preferred can be looked at from 
two points of view. In the present case it was 
found cheaper to secure artificial elevations by 
constructing piers than to make the excavations 
required for a side hill plant. On the other hand 
extensive provision had to be made for conveying 
the material frequently from a lower to a higher 
level in its course through the works. The ar- 
rangement of the buildings permitted this work to 
be done very largely by belt conveyors, and many 
of these, as will be observed from the plan given 
elsewhere, were of unusual size. With one unim- 
portant exception the conveyor belts have an an- 
gle of 16° from the horizontal, which is well be- 
low the possible angle at which they can be 
worked successfully. Their size is unusual and 
judging by practice in cement mills generally 
may turn out to be a doubtful economy. The rela- 
tive advantages of wide and narrow belts is, how- 
ever,a complicated question and cannot be decided 
off-hand. In this connection, therefore, we shall 
note merely that where most mills employ 14-in. 
and 16-in. belts, the Edison works have 24-in. and 
36-in. belts. 

Before passing from the conveyor system of the 
Edison plant one or two minor features deserve 
mention. It is worthy of note that none of the 
belts are troughed, but travel on horizontal car- 
riers and have flanges at the edges to prevent 
spilling. Another device which is of interest is 
the traveling screw conveyor employed, one in 
the raw material stock house and the other in 
the cement stock house. This is an ingenious de- 
vice for taking fine material from piles, and seems 
to possess distinct advantages over the method of 
chuting the material onto conveyors in tunnel. 

In reducing both the rock and the clinker the 
usual principle of gradual reduction is followed. 
The rough crushing is done entirely with roll 
crushers. This is novel practice to the extent 
that heretofore roll crushers have been employed 
only for a late stage of the rock reduction, the 
preliminary breaking of the quarry product being 
done by gyratory crushers. The real novelty of 
the method of rock and clinker reduction in 
the Edison works consists, therefore, in the 
use of rolls for fine grading and the employment 
of wind separation both before and after the 
grinding. Stated more Clearly, beth the crushed 
clinker and the crushed rock are put through the 
blowers to remove the fine material before they 
are fed into the grinding rolls for the final stage 
of reduction. Separation between stages is not 
entirely new, but no extensive practice of the kind 
has yet been developed and for this reason the 
practice of the Edison plant is notable. It is also 
deserving of notice that in reducing the clinker 
ample provision is made for the crushed clinker 
to season and soften in storage before it is passed 
to the final grinding. 
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In regard to the actual efficiency, economy and 
durability of the roll grinders but little informa- 
tion is available. The standard for fineness in 
grinding, namely 90 per cent. through a 200 seive, 
is very high. It is worthy of notice also that this 
standard applies to the grinding of raw material 
as well as to the grinding of clinker. The real 
test of roll grinding of course is not the fact that 
such fine reduction is possible, but the fact that 
it can be accomplished at less cost than by other 
grinding machines. On this point we have no fig- 
ures. It has always to be borne in mind that fine 
grinding is simply a commercial proposition; a 
cement 90 per cent. of which will pass a seive of 
40,000 meshes per square inch can be produced 
by any of the standard grinding mills, but it will 
cost more to manufacture than a coarser cement. 


In kiln practice the Edison works differs from 
that of other plants making cement from dry raw 
materials in the extraordinary size of the kilns 
used. These are 150 ft. long and 10 ft. in diam- 
eter and are of the taper type with the diam- 
eter reduced toward the chimney end. The kilns 
ordinarily used for burning dry material are 60 
ft. long and 6 ft. in diameter. The enormous dif- 
ference in dimensions is readily seen; roughly, 
each unit of the kiln house is twice as large as the 
usual practice demands. This means of course 
much greater first cost and greater expenses for 
power and maintenance. To justify these there 
must be a material increase in output. The or- 
dinary 60 ft. kiln yields from 7 to 10 barrels of 
clinker per hour with a consumption of from 80 
Ibs. to 140 Ibs. of coal per barrel. Exact figures 
of output and of coal consumption for the large 
kilns at the Edison works are not available, but 
we are informed by the managers that the aver- 
age monthly output of each kiln is over 30 bar- 
rels per hour with a coal consumption of less than 
80 Ibs. per barrel of cement. These are remark- 
able figures and on their face would seem to dem- 
onstrate the wisdom of the greater units employed 
by the Edison works. It is too early in the day, 
however, for the last word to be said in this mat- 
ter. 


In respect to the minor machine equipment of 
the Edison works we have said almost nothing, 


Edison plant. The thin porous gunny-cloth will 
keep out the dust and yet permit adequate cooling 
action. 
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LETTERS TO THE EDITOR. 


Stone and Slag Ballast. 

Sir: In the article on “Stone Ballast,” by Mr. Hermann, 
in Engineering News of Dec. 17, it is stated that while 
slag has many of theadventagesof stone, ‘“‘its use is neces- 
sarily confined to the immediate vicinity of the locality of 
its production,an area so small that it may almost be con- 
sidered a negligible quantity.”’ 

In view of the number and distribution of blast furnace 
plants it would seem that the use of slag is much more 
generally available than the above quotation implies. In 
Tratmann’s “Railway Track and Track Work,” after de- 
scribing the use of slag ballast, there is the following sug- 
gestion: 


In view of its low cost and its excellence as ballast, 
it might well be adopted by many roads now using in- 
ferior and dusty gravel on their main tracks. Where 
the traffic is heavy, the improved condition of track 
and the reduced cost of maintenance would gd 
warrant the expense for transportation of s) bal- 
last from the furnaces. 


Yours truly, 
Chicago, Ill., Dec. 17, 1903. 


Designs for Hollow Concrete-Stee! Dams. 


Sir: In January, 1903, the writer designed a hollow 
concrete-steel dam, in connection with the development of 
a water power in Standish, Me., the cross-section of 
which is essentially the same as that illustrated and de- 
scribed in Engineering News of Nov. 6, 1903. 

In designing the floor of this dam the slope was divided 
into four nearly equal horizontal sections. The maximum 
load for each section was calculated and a concrete-steel 
slab designed for that load. 

The slab (considered as a whole) was uniformly tapered 
from 11 ins. in thickness at the bottom to 4 ins. at the 
top, and reinforced with sufficient steel, varying in size, to 
furnish a resistance in each section as nearly as possible 
proportional to the load for that section. The carrying 
rods were spaced 4 ins. c. to c., and the distributing rods 
12 ins. (See Fig. 1.) 

The piers, which were designed to be of boulder con- 
crete, were spaced 12 ft. c. to c., and were 2.6 ft. in thick- 
ness. It will be seen that a reinforced concrete beam is 
introduced at the crest of the dam to provide additional 
strength at this point, in order to resist the shock due to 
the passage of floating material over the dam. 


ordinary methods, usually breaks when driven in ordi; 
ground. It can seldom be drawn when driven 2 
considerable depths without breaking, thereby leaving 
large amount of new pipe in the ground, where it we 
sirable to withdraw and redrive. On the other hand go 
quality wrought iron pipe is tough and can be perfect 
threaded with ordinary methods. It will stand any +2 
sonable amount of hard driving and can be with 
and redriven until it is worn out. When properly tak 
care of and newly threaded when necessary, it is ve 
seldom that a piece is lost by breakage. : 

A few years since I undertook to sink a 10-in. diamet 
wrought-iron pipe to a depth of 100 ft. in Post Offic 
Square, Boston, Mass., for the Boston Water Department 
There was no wrought-iron pipe to be had of the desir “d 
size at that time. The dealer (one of the most relia). 
in Boston) made special effort to get the very best quali y 
of steel pipe made, which was accepted by the comm 
sioner and myself. The pipe was very carefully driven. 
was perfectly straight and a hole drilled below it at 
times when it was driven, the hole being the full size o° 
the internal diameter.of the pipe. There were no unusia 
obstructions encountered and the driving was not un- 
usually hard. We were obliged to stop at a depth of 
about 96 ft., as the threads on the pipe were so badly 
used up that it would stand no more driving. 

I have used good quality wrought-iron pipe in size. 
from 2 ins. to 12 ins. in diameter in much harder ani 
more difficult places and had very little trouble from 
breakage. Whenever I have been obliged to use stec! 
pipe I have always had some trouble on account of break- 
age, and it would seem that the work done under th 
commission, during the past season, is good evidence that 
the manufacture of steel pipe has not been improved to 
date. Yours very truly. Edward A. Clark 

Superintendent of Test Borings for Commission 
on Additional Water Supply for New York City 

Brown’s Station, N. Y., Dec. 8, 1903. 


(Previous letters on the above subject were 
printed in our issues of Oct. 1, Oct. 8 and Dec. 3}. 
Mr. Clark’s letter above was written in response t) 
a request by Mr. John R. Freeman for further in- 
formation upon the subject.—Ed.) 
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Fire Resisting Curtain Walls of Sackett Plaster Board. 


Sir: Noticing in your issue of Sept. 10, 1903, an account 
of curtain walls of expanded metal and plaster, suggested 
to the writer that a mention of the use of Sackett plaster 
board for a similar purpose would be of interest. In the 
year 1901, and since, certain trusses of three large new 
buildings have, at the suggestion of the writer, been cov 
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Fig. 1. Proposed Design for a Hollow Concrete-Steel Dam. 


but it is in many respects deserving of mention. 
Except for the crushing and grinding machinery 
the plant is operated by electric motors taking 
current from a central power house. Beyond this 
general statement we have space to mention here 
only one feature which offers a hint of value to 
managers of electrically driven shops. This is the 
protection of the motors by enclosing them in a 
gunny-cloth box or casing. This is a neat and 
simple device which will prove of service in many 
other places. Where electric motors are used as a 
source of power it is often necessary or desirable 
to enclose them, either to protect the machine 
from dust or to render harmless any sparking 
that may occur. A rather common plan is to use 
motors in which the frame forms a closed shell, 
the so-called enclosed type of motor. But when 
so built a motor is always restricted to a lower 
capacity limit than when the shell is open to per- 
mit free access of air to the armature, and to get 
the same power a larger and more expensive mo- 
tor must be used. It will be cheaper in many 
cases, and equally effective, to build an enclos- 
ure around the motors of the style used at the 


The probable cost of this form of dam is somewhat less 
than 80% of that for a solid gravity dam with the same 
factor of safety. 

A form of construction somewhat more economical in the 
use of cement and steel is shown by Fig. 2, in which 
concrete-steel beams of uniform cross-section but unequal 
spacing are introduced in connection with a thin concrete- 
steel floor in place of the single slab, as in the former 
design. This form of construction while more in keeping 
with the practice for ordinary floor design is probably not 
much more economical, in this instance, than the first, 
as the increased cost of the forms would nearly balance 
the saving in cement and steel. 

Yours truly, H. W. Foster, 
Constructing Engineer, Eel Weir Falls Power Plant. 
Standish, Me., Nov. 21, 1903. 
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Experience With Wrought-Iron and Steel Pipe in Well 
Sinking. 

Sir: In reply to your inquiry in regard to wrought-iron 
pipe, vs. steel pipe, for use in test borings, and general 
well-sinking work, I would say after about 15 years’ prac- 
tical experience in the above work, in all of its branches, 
I can say nothing in favor of merchant steel pipe. It is 
hard and brittle, weak in the weld, difficult to thread with 


Fig. 2. Alternative Design for a Hollow Concrete- Steel Dam. 


ered with this material. One of these is a one-story 
frame building 80 ft. wide and 769 ft. long, with three 
lines of covered trusses; another is a two-story frame 
building 222 ft. wide and 255 ft. long, with two lines of 
the first floor trusses covered, the area of the upper floor 
being cut up by partitions,one of which was sheathed with 
the plaster board. The third building has brick walls and 
is 155 ft. wide and 280 ft. long, with two lines of cov- 
ered trusses, The “plaster board’’ referred to is of fire-re- 
sisting material manufactured in sheets 32 x 36 ins., and 
of three or more different thicknesses. In the cases men- 
tioned above, the plaster board was nailed to spruce fram- 
ing, cut in between the members of the trusses, as well 
as to the members themselves and to the brackets and 
posts at the side walls. Where monitors occurred the 
furring and plaster board work was extended on their 
frames, to the monitor roof. Two thicknesses, each \-in. 
thick, laid so as to break joints and on both sides of the 
trusses makes the most thorough work. The material can 
be easily sawed and so can be easily made, by the car- 
penters, to fit irregularities. The cost in Boston of the 
\4-in, thick material is from 16 to 18 cts. per sq. yd., ac- 
cording to the quantity purchased. 

The work was carried to the underside of the roof or 
floor planks only, which were,/in all cases, at least 1% 
ins. thick; the idea being that if a fire is prevented from 


| 
| t 
« -- 
it 
i} 
‘i 
* 
| 


December 24, 1903- 


ENGINEERING NEWS. 


569 


through a 
nreadi ver a period long enough to burn 
me oe it is about all that can be expected of a 
. 
r this nature. 
“ 0 an by the writer, of the effect of several 
Pe in long wooden buildings he is convinced. that had 
“ome such simple expedient as the one above mentioned 
a used the damage by fire and water would have been 
bee 
very b reduced. 
" pays to say, that, in the three cases mentioned 
py the writer, the use of brick or any other complete fire 


poles are used in swinging or poling the boat. With a 
crew of six men I have placed 672 ft. of 30-in. pipe in a 
strong current, running at least five miles an hour. 

For handling the pipe I use a chain hoist slung to a 
bent overhanging the bow of the boat, as shown in Fig. 1; 
and for temporarily supporting the pipe I use two horses, 
each made of 2-in. pipe, as shown in Fig. 4. A solid 
round fron staple, bent U-shape, connects the two legs of 
the horse, which straddles the pipe. The pipe is held up 
by a sling fastened to the staples, and is lowered with the 
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FIG. 1. PLAN AND SIDE ELEVATION OF WALKING SCOW FOR SUBMARINE PIPE-LAYING. 


walls would have been out of the question on account of 
the character of the business being carried on in the 
building. 

For a description of fire tests of Sackett plaster board, 
with other materials, see ‘‘Report of Tests of Fire Retard- 
ent Materials,’ made by Chas. L. Norton, for the Asso- 
ciated Factory Mutual Fire Insurance Companies, Boston, 
Mass. Yours truly, William Parker, 

Division Engineer, Boston & Albany R. R. 

Boston, Mass., Dec, 14, 1903. 


A “Walking Boat” for Subaqueous Pipe Laying. 

Sir: Thinking that some of the readers of your valucd 
paper may wish to lay pipe across a river having a rapid 
current, I send you herewith a sketch of a ‘‘walking 
boat” that I have designed for that purpose. I have 
found it next to impossible to work in a rapid current 
when using anchor lines, so I devised a method of dis- 
pensing with all anchor lines, using spuds instead, as I 
shall now describe. 

Fig. 1 shows a 16 x 36-ft. scow provided with four lugs 
through which the spuds can be dropped. The spuds are 
2%-in. pipes, 14 ft. or more long. Only two spuds are 
used in working the boat out from the shore. Start at 


Fig. 2. Pipe Speed 


Fig. 4. Horse for Support- 
and Lug. 


ing Pipe. 


least 100 ft. above the line of the work and drop down 
with the current to the line of the work, then place alf 
four of the spuds to steady the boat. Referring to Fig. 
3, assume that the boat is in the position shown by the 
full lines, and it is desired to begin moving across the 
stream; remove the two starboard spuds, leaving spuds 
1 and 2 on the larboard side. Next raise downstream 
spud 2, and swing the boat about spud 1 as an axle till it 
takes the position shown by the dotted lines, and drop the 
downstream spud at position 3. Now raise upstream spud 
1 and swing boat about spud 3 as an axle, dropping up- 
stream spud again in position 4. In this manner I have 
moved the scow 125 to 130 ft. in 12 moves. Two boat 


chain blocks. The boat is ‘‘walked’’ ashore from time to 
time to get a new load of pipe, the iron horses supporting 
the pipe while the boat is gone. I have carried 12 to 14 
lengths of 12-in. pipe, and the same of 20-in. pipe, be- 
fore using a ball joint in 8 ft. of water; but in 10 or 12 
ft. of water I use a ball joint every 96 ft., or 8 lengths. 

By taking a card to represent the boat and using two 
pins for spuds, it will be seen that the boat can be walked 
up stream, or down stream, or directly across, accordingly 
as the spuds are placed. 

In a swift current I have found no method as satisfac- 
tory as the one above described for laying submerged 
pipe. Yours truly, 

John De Galleford, M. E., General Contractor. 

Chattanooga, Tenn., Dec. 3, 1903. 


Methods of Mixing Concrete. 


Sir: In your issue of Dec. 10 Mr. Ernest McCullough 
gives some specifications for mixing concrete. There seems 
to be considerable diversity of opinion among engineers 
regarding this subject, and excellent results may be ob- 
tained in several different waye, the one essential point 
being the thorough intermixture of the ingredients. 

After a long experience in concrete mixing, I have final- 
ly adopted this method as the best: First, spread the 
sand, then upon the sand spread the cement and mix the 
two thoroughly, dry. Then thoroughly drench the stones 
and spread them on the prepared dry mortar. Finally turn 
the mass over and over, adding water gradually until the 
desired degree of moisture is attained. I consider it of 
great importance that the sand and cement should be well 
mixed dry, separately, and have even insisted upon this 
when the concrete was mixed in a machine. Also, that 
the stones should be wet separately before adding or when 
added. The use of bottomless boxes as suggested by Mr. 
McCullough is good. Generally, or at least very often, 
cement barrels are used to measure the sand and stone. 
This method has the advantage of using the same meas- 
uring vessel for all the ingredients, and also that one or 
two men can be constantly at work filling barrels with 
sand and stones, and standing them, handy by, for use as 
wanted. This makes the work go quicker. As the cement 
is shaken down in the barrels it is only fair to the con- 
tractor that the sand and stone barrels should be filled 
heaping. When cement is furnished in bags, four bags 
are commonly considered as equal to one barrel, and the 
bottomless box then comes into play, with the open ques- 
tion: How many cubic feet to the barrel? Usually, 3% 
cu. ft. will not be far out. E. Sherman Gould. 

Yonkers, N. Y., Dec. 11, 1908. 


Sir: Noting the letter in your issue of Dec. 10 from 
Mr. Ernest McCullough, in the matter of mixing con- 
crete, which I read with interest, I beg leave to say that 
after 25 years’ experience in handling concrete I have 
come to the conclusion that the strict order of adding the 
materials has not the importance commonly attached to 
it. The manner in which the work is done is the principal 
thing, of course taking for granted that the cement is 
of required quality and proportion of aggregates correct. 


Most engineers and architects have a specification of their 
own and if almost any of them is followed faithfully, good 
concrete will result. 

Personally, I favor making the mortar first and having 
the stone (ready measured and handy in barrows, after 
being wetted) dumped into the mortar as evenly as may 
be practicable and rapidly turned over, say, twice before 
reloading into barrows and depositing in place. Mr. 
McCullough himself names the objections to se much 
turning over, and twice, with the necessary handling of 
putting into barrows and dumping into trench, is mostly 
sufficient. I am in favor of making the concrete wetter 
than is usually considered ‘‘wet enough,’’ having many 
times practically demonstrated that a better result is 
obtained by giving the cement more time to reach its 
initial set and the mass more readily becoming homo- 
geneous. 

I have observed that by mixing all the parts dry first, 
and then applying water, that the cement is work to 
the bottom of the heap and often cakes there, and even 
if turned up again it has a tendency to adhere to the 
sand and avoid the stone. At the same time if care 
and skill are used in the manipulation good concrete can 
be obtained this way as well as any other. 

The principal cause of failure is the fact that making 
concrete has been looked upon as simply so much labor, 
whereas much skill, only to be acquired by experience, 
is necessary to secure the best results, this both in the 
mixing, the dumping and the tamping. 

Yours respectfully, Henry G. Hammon. 

Cape Vincent, N. Y., Dec. 14, 1903. 


Central Power Station for New England Water Powers; 
Efficiency of Low-Head Wheels in Series. 


Sir: In your issue of Nov. 26 you publish my comments 
upon Mr. Perrine’s paper (issue of Nov. 5), together witn 
a rejoinder by him to those comments. He says: 


In addition to the loss which Mr. Swain mentions there 
is always, in case of wheels in series, a very considerable 
proportion of the head which is not available, but which 
could be made available by the use of a single wheel. 
This is on account of the necessity for a certain velocity 
of flow in the tail race in order to clear the dead water 
away from the wheel and a certain unavoidable velocity 
of flow in the head race. 


Now, while this is quite true, if we except the misnomer 
‘‘dead water,’’ which we will discuss later, it Is not neces- 
sarily so except to a very limited degree. The best mod- 
ern turbine installations of to-day are never without 
properly constructed draft educts to convey the water dis- 
charged by the turbine to the tail race with the least pos- 
sible loss of head consistent with its commercial value, as 
well as to have the water come to the turbine in properly 
proportioned penstocks. The modern turbine, however, 
is not always provided with proper draft educts, which 
are fully as important as the correct thing in penstocks, 
whereas the losses are often much greater in leaving the 
wheel than in coming to it. 

An instance of the bad design of educts was seen last 
August, in Franklin, N. H., where an apparently fine dam 
had just been completed across the Pemigewasset River, 
forming a reservoir several miles long, by means of which 
a great water power is being developed. Masssive abut- 


ments of granite had been built up at each end, pro- 
large 


vided with headgates and chambers with pen- 


Fig. 3. Sketch Showing Successive Positions of 
Scow. 


stocks for conveying water to the turbines to be 
installed. Two small ones had already been placed, with 
draft educts leading from them to the tail race at an 
angle of about 45°, made in the old-fashioned way, of 
the same diameter at top and bottom, the sheets alter- 
nately inside and outside for 20 ft., more or less—and this 
in a large manufacturing town where steam power must 
cost $30 to $40 per HP. per year, and on a stream that 
gets very low in a dry season. The truth is, not one’ 
manufacturer in a thousand knows there is any advan- 
tage in the modern diverging draft educt over the old 
styled one described above. Nor are their mectidnical cr 
hydraulic advisers much better informed. 
If we had “‘dead water”’ or “‘inert water’ at the moment 
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of leaving the buckets of the wheel it would little matter 
what the style of the draft educt was, if it were of ample 
area to dispose of the discharged water without back 
pressure, It is quite impossible that there should be any 
“dead water’ near the discharge edge of the turbine 
buckets, with the gate open, under any appreciable head 
of water. We know that if 100 cu. ft. of water are made 
to pass through an opening of 100 sq. ft. in one second of 
time, the average velocity must be 1 ft. per second, and if 
the area is reduced to 10 sq. ft. the average velocity must 
be 10 ft. per second to pass the same quantity of water in 
the same time. Applying these simple principles to the 
modern turbine, we find that instead of ‘‘dead water’’ we 
have a living moving force; a “living force’ (vis viva) 
moving with a velocity of 8, 10, 12, 15, and, some- 
times, 20 ft. and more per second. This means 6, 10, 15 
or 20% dead loss, according to the head of water under 
which the turbine is acting wherever the Franklin style 
of draft educt is in use. With a properly constructed 
educt it becomes possible and feasible to make two-thirds 
or more of this ‘‘living force’’ available in additional use- 
ful effect of the turbines. 

Since the foregoing was written it has been learned 
that a boilermaker of this city has an order for five 
straight draft educts from a prominent firm of turbine 
builders, who send them south and who know, by actual 
test, that they can gain 3 HP. or more on every hundred 
by the adoption of improved educts. 

The time is coming when the demand for such improved 
draft educts will be almost universal and the straight 
kind tabooed by all intelligent mill men. Occasionally, 
even now, ore meets a prospective buyer who stipulates 
for such improved educts and will have no other. 

Very truly yours, Asa M. Swain. 

223 School St., Lowell, Mass., Dec. 9, 1908. 


Notes and Queries. 

The address of Mr. Fritch, Secretary of the American 
Railway Engineering & Maintenance of Way Associa- 
tion, was given in our issue of Dec. 17 (p. 544) as Wash- 
ington, Ind. This was incorrect; Mr. Fritch was formerly 
located at that place, but the offices of the Association are 
at 1562 Monadnock Block, Chicago. 


A STEAM TRAP OPERATED BY A DIAPHRAGM. 

The accompanying cut represents a form of 
steam trap whose valve is operated by a flexible 
diaphragm containing a volatile fluid. Between 
the body A and cover B is fitted the hollow dia- 
phragm C, controlling the valve D by means of its 
expansion and contraction under varying temper- 
ature and pressures. The travel or movement of 
the diaphragm may be regulated by the thumb- 
screw E. All the parts are of phosphor bronze, 
with the exception of the thumb-screw and the 
pipe plug, which are of brass. The water of con- 
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Steam Trap Operated by Flexible Diaphragm. 
C. A. Dunham Co., Marshalltown, la., Makers. 


densation is piped to the inlet, preferably at the 
bottom of the trap, the discharge being at the top. 
Upon reaching the partially balanced valve it 
causes this to open, allowing the water to escape 
past the two seats. The valve remains open un- 
til all the water has passed out, when a steam 
temperature of 211° to 212° vaporizes the fluid 
inside the diaphragm, causing it to expand and 
close the valve. The trap should be so connected 
that the diaphragm will be constantly submerged. 
There are three openings, one for the inlet and two 
for discharge, the most convenient of the latter 
being used and the other one plugged. 

The trap is designed to remain open for water 
and air, but to close against steam, and it will 
open wide or close tight on a variation of 1° in 
temperature. It is also claimed that this trap will 
work against a back pressure, discharging its wa- 
ter at a higher degree of temperature correspond- 


ing to the pressures against which it discharges. 
The valve as shown is designed for working press- 
ures of 5 Ibs. to 125 lbs., but for a wider range of 
temperatures and pressures a special valve is 
used in which the contraction of the diaphragm 
draws back the valve; this gives the valve a large 
travel when necessary. This pattern is especially 
adapted for heating work, cylinder jackets, ore 
and steam separators, etc. There is also a low- 
pressure trap, fitted with a by-pass. The trap is 
but little larger than a globe valve, but its capac- 
ity is large; its working parts are few, and it re- 
mains wide open when not in use, while it does 
not need to be level, and may be readily inspected 
by removing the cover, without disconnecting the 
pipes. The valve is ground in, and may be re- 
ground to a true bearing without removing the 
trap. It is said that the trap will not gum up 
or stick. 

This steam trap is manufactured by the C. A. 
Dunham Co., of Marshalltown, Ia., and we are 
indebted to the makers for drawings and other in- 
tormation. 


RURAL ENGINEERING.* 


Rural engineering, as defined in Circular 45 of the 
Office of Experiment Stations, is ‘‘the science and art of 
laying out farms, designing and constructing farm build- 
ings uid works, and making and using farm implements 
and machinery.’ 

A careful examination of existing conditions in the 
United States leads to a belief that there should be a 
strengtheaing of the courses of instruction in these sub- 
jects in our colleges, and the inauguration of compre- 
hensive investigations and research work to ascertain the 
best practice in this and other lands and provide up-to- 
date information for instruction in our institutions of 
learning. This is equally true, whether the opportunities 
for students or the needs of the American farmers are 
considered. 

The comparatively large areas of American farms makes 
the laying out and arrangement of the different fields a 
matter of especial importance to our farmers. In order 
to maintain the fertility of the soil, rotation of crops 
must be practiced. To do this fields should have such 
areas and such number as will make a regular system of 
rotation feasible. This gives an opportunity for the exer- 
cise of skill and intelligence, and, in connection with the 
building of roads leading from farm buildings to different 
parts of the farm, may involve marked economy or seri- 
ous waste in the expenses of construction and in the dis- 
tances traveled in going to and from the fields. 

Closely related to the arrangement of fields is the con- 
struction and grouping of farm houses and farm build- 
ings, not only to secure efficiency and economy, but to con- 
tribute to the healthfulness and attractiveness of farm 
life. There is no doubt that present conditions in these 
particulars in the United States are inferior to those in 
most European countries, and it is equally certain that 
improving the conditions of farm life will have much to do 
with determining whether the exodus of people from the 
country to the cities will be checked or become greater in 
the future than in the past. 

In the construction of farm buildings, both barns and 
houses, the farmer is almost entirely dependent on his 
own knowledge and ingenuity in preparing plans and 
often in their execution. The great majority of farm build- 
ings are unsatisfactory, whether considered from the 
standpoint of appearance, durability, adaptability to the 
work to be done, healthfulness, or pleasantness for the 
occupants. Some problems in connection with farm build- 
ings need careful study. Among these is ventilation. The 
fact is we do not know either the effect of poor ventila- 
tion or the most efficient means of securing good ventila- 
tion. But the majority of the improvements to be wrought 
do not require research so much as the application of skill 
and ingenuity in design. One illustration of this is the 
fact that nothing is of more service in a home than a con- 
venient water system. Much of the dislike which many 
women have to farm life comes, consciously or uncon- 
sciously, from the heavy work of handling water in cook- 
ing and washing, all of which could be easily saved by the 
adoption of readily available means. There is no reason 
why a farm house should not be as attractive as a elty 
house, and there is no reason why the grounds surround- 
ing farm houses should not be made as attractive as city 
parks. It is largely because farm life and the farm home 
are not attractive that many of the enterprising, aggres- 
sive youth of the country flock to the cities. 

Heretofore nearly all farm buildings have been built of 
wood. A change in this direction is inevitable in the near 
future. Timber is becoming scarce and costly and must 


*Report of the Committee on Rural Engineering of the 
Association of American Agricultural Colleges and Experi- 
ment Stations. Slightly Condensed from Circular No. 
58, Office of Experiment Stations (A. C. True, Director), 
U. S. Department of Agriculture. The report was pre- 
sented to and adopted by the association just named at its 
convention held at Washington, D. C., Noy. 17 and 19, 
levis. 


be supplemented by brick, stone, or concrete 

to begin in the near future to determine the re _ 
and cost of these different materials, and th a“ 
larly a work for the colleges and stations. The 
of farm buildings has also changed greatly |. 
quarter of a century. Formerly they were stn 
age places for grain or shelters for live stock 
introduction of feed cutters, silos, power churn: 
gal cream separators, and scores of other ma 
merly unknown these buildings are becoming o 

in their design and uses as factories, and there 
scientific study to determine the most economi: 

to fulfill these different requirements. 

Another reason for strengthening these course 
is the fact that all of the public lands suscepti; 
tivation in their natural condition have been tak t 
that this outlet for our growing population is 7 ‘a 
have, however, large areas of land which, whe 
or irrigated, can be settled upon and cultivated 
portance of irrigation is manifest from the state I 
in two-fifths of the United States it is an absolur. 
sity to the existence of civilized life, and there 
reason to believe that it is destined to be an ; 
means of increasing production throughout the 
country. 

An excellent beginning in the study of these 
has been made in a few institutions and by the ( 
Experiment Stations, but there is a great field fo; 
tension of both instruction and research and for a | 
coéperation between the department and the State § 
tions in both the cultural and engineering 
branch of agriculture. 

Of wider application and scarcely less importan:. the 
subject of drainage. The marsh and overflowed F 
along our seacoast and the bottom lands bordering ta 
of our rivers are at present unsightly, unproduct\ oa 
in some instances a menace to the health of surr “ 
districts. They need only to be.diked and drained { 
the most valuable lands in the country. The carry 
of these improvements will add immensely to the a 
tural values of the country, and the work is certain to be 
undertaken in the near future. It involves, however. a 
larger knowledge of agricultural engineering than 
now be obtained in our land-grant colleges. In {a 
profession of agricultural engineer, so prominent 
Europe, is almost unknown in this country. Very litth 
has been done in this country to develop a satisfactory 
drainage practice. The principles of drainage are un ter. 
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stood by but few, and instruction in our colleges 19 
meager and far from being up-to-date. Drainage laws are 
far from satisfactory and need to be modified because this 


work is beyond the means of individuals and must be 
carried out by organizations of large numbers of Jand 
owners associated under some definite legal plan. 


Associated with drainage and irrigation is another 
branch of hydraulic agriculture whose importance has not 
been properly realized. This is the terracing and dra ning 
of hillside farms in order to protect them from the de- 
structive effects of erosion. It is an unfortunate fact 
that much of the activity of the last century in subduing 


and settling this country has been of a destructive char- 
acter. Forests have been cut from the headwaters of 
streams; the hillsides which they protect have been ex- 
posed to the erosion of storms, and the evils of the work 
done by rainfall have been aggravated by the planting of 
these lands to crops which require clean culture, such as 
corn, tobacco, and cotton, which provide no binding ma- 
terial for the soil. As a result, much of the accumulated 
fertility has been carried down into the channels of 
streams, thus leaving thousands of acres of what was 
fertile land not many years ago scarred with gullies and 
practically abandoned to weeds and brush. We must stop 
this destructive style of farming if we are to maintain the 
prosperity and provide an adequate food supply for many 
sections in the eastern half of the United States. To find 
out how best to do this and to encourage farmers to begin 
action is a work which both the Department of Agricu! 
ture and the different state experiment stations should 
take up at once. The hill lands of France, Germany, an! 
England are as fertile as they were a century ago, 4! 
though many of them are devoted to cultivated cro; 
The credit for these results is due to the existence of « 
body of trained agricultural engineers, a class of pro 
fessional men not now existing in the United States. T): 
time has come when our cplleges slould lend themse!ve 
actively to this sort of truining. The opportunities ‘or 
employment in irrigation, drainage, and hillside pro‘ 
tion are sufficiently great to make it an attractive course 
to young men having aptitude for such work, and it is t1° 
field to which we must look for the largest results in ‘! 
extension of our productive area and in the conserva’ 0: 
of the fertility of much of the land now being farmed 

Another branch of rural engineering is the construction 
of country roads. 

It is believed, however, that the greatest opportun'«- 
for students and for the improvement of the general ac° 
cultural practice of this country will be found in *) 
systematic study of the manufacture and use of agri’ ~ 
user of farm machinery in the world, and it is due lars: » 
to this fact that we have become: the most prosperous 
ricultural country in the weld. It has enabled the farm”: 
to pay the high prices for labor created by the compet'(°" 
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manufactories and has taken away from farm life 
he drudgery of manual toil and made it in the 
ee an intellectual pursuit. Improvements in ma- 
7 prought about a steady reduction in the cost 
r auction, notwithstanding the steady rise in 
b demands which these changes are making on : 
ee for a knowledge of the principles of mechanics an 
‘i rtain amount of skill in their application is to 
. poster: than it was a century ago that it cannot be 
ye reentage. The question we have to consider 
: a a have recognized this change in the courses 
in our agricultural colleges. Your 
t machinery. This country is the greatest maker a 
‘fst nimously of the opinion that we have not, an 
tne facilities fer instruction are not in keeping with 
im portance of this branch of agriculture. In the ne 
a { institutions the same kind of mechanical training 
iar : agricultural students as to students who expect to 
her: factories, while the work to be done by the farmer 
igre f machines and tools is of a radically different 
pros: “oa the farm one man must do many kinds of 
parla hence must use many different kinds of tools; 
a factories one man does one thing or a few 
sings only. This highly developed specialization produces 
: a 1 bor A man uses a tool until he understands {t 
- ae recognizes immediately any defect, acquires a 
pe, ny wnership in it, gives it constant care, and is 
e wy ~ make improvements in its construction. All 
me: “ very different in the experience of the farmer. He 
= ' one machine only a short time and then must take up 
mac What is learned about the construction and tse 
at one time is largely lost before it 
all i into use. The result of all this is that the farm - 
eae develop that interest and mechanical sense whic 
to the highest efficiency in the operation of 
pi cons machinery ey now forms a part of the 
odern farm. 
pt polar last census show that over one hun- 
red million dollars worth of farm machinery is mo mo 
cold each year. The saving which would come to 
r le of this country by extending the life of each ma- 
in one year would be an immense addition to the an- 
profits of our farmers. This saving be 
than realized and it can be augmented by — _ 
efficlency which would come from expert care an ——— 
nt. At present it is notorious that the e 
peers with all his mechanical aptitude and {inventive 
is pehind the other leading agricultural 
in his management and care of agricultural ne eg 
is believed that this fs largely due to the neglect Ps a 
subject In our schools. In Germany, France, 
recently in England, @ well-equipped laboratory oe a 
ing agricultural machines and a museum filled 
ples of machines of different patterns for examina y 
students is held to be as essential to proper instruction . 
a chemical laboratory. The first floor of the ew 
high school at Berlin contains a museum in ape os 
found the best types of bay sone implements 0 
States, England and Germany. 
: a training in the agricultural institutions of Germany 
is regarded there as of the highest value not only by 
farmers but by manufacturers. It gives them trained 
workmen in their shops; it gives them trained agents to 
extend their export trade in different countries. The union 
of agricultural and mechanical knowledge in their em- 
ployees and agents has enabled German implement makers 
to greatly increase their export trade, and it is believed 
that the same result would follow similar training here. 
If we are to maintain our standing as a producing and 
manufacturing nation we must maintain our superiority as 
designers and users of farm machinery, and this can be 
best promoted by bringing the trained intelligence of the 
experts of the Department of Agriculture and of the stu- 
dents and professors of our agricultural colleges to bear 
on this problem. A few colleges have created depart- 
ments for instruction in certain branches of rural engi- 
neering, the departments of irrigation engineering in Colo- 
rado and California being illustrations of this, and a num- 
ber of colleges are now considering the establishment of 
courses In rural engineering with farm mechanics as the 
leading feature, and there is much interest in the develop- 
ment of these courses as independent lines of work. Among 
these are the colleges of agriculture in Illinois, ‘Wisconsin, 
Minnesota, Iowa and North Dakota. 


The same policy should be followed in the organization 
of the work of the Department of Agriculture. Thig de- 
partment {is now doing important and useful work in a 
number of branches of rural engineering, but its influence 
on the development of the country and the effectiveness of 
the investigators would be greatly promoted if all of these 
related lines of work were gathered together in one division. 
instead of being made simply incidents of the work of 
several bureaus organized to do other things, as is now 
the case. It is believed that the importance of these sub- 
jects warrants the adoption of this plan at an early date. 
One of the reasons for believing this is the consideration 
given to these subjects in other countries where their im- 
portance is far less than with us. The bureau of hydraulic 
agriculture is one of the leading bureaus of the agricul- 
tural department of France. It includes only drainage and 
irrigation. The relative importance of these subjects in 
France and this country is shown by the fact that France 
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has only 400,000 acres of irrigated land, while we have 
nearly 8,000,000 acres irrigated and the work is still in its 
infancy. In France irrigation is not a necessity—only an 
aid to agriculture. In two-fifths of the United States it is 
a necessity for civilized life. 

Over 8,000,000 acres of sagebrush desert land has been 
reclaimed by the unaided efforts of farmers, without any 
assistance from either the federal government or the 
states, in such a manner as to produce good crops. This 
task is one of the greatest achievements of the agricul- 
tural classes of this or any other continent. It has in- 
volved an amount of experimenting and a waste of money 
in failures and partial failures which is inconceivable to 
those not practically familiar with western conditions. 
This task, however, has not been completed. Some of the 
most difficult,problems yet remain to be solved. Some of 
the things which remain to be done are to determine the 
amount of water which each farmer should receive, and to 
provide for an equitable distribution of the waters of 
streams. 

The watering of 8,000,000 acres of land involves the 
handling of an enormous quantity of water each year. If 
this water could be transferred from the streams to the 
field with the same system and skill that is exercised in 
the operation of some of our railroads, or that is shown 
in the distribution of water in some of the best districts 
of Italy and France, the gain in the saving of water and 
in the increased production of crops would be something 
enormous. At present in many parts of the West there 
is either a very defective system or no system at all, and 
a competent investigator has estimated that we are losing 
each year at least $10,000,000 on account of the faulty dis- 
tribution of appropriated waters. These figures are suffi- 
cient to show the necessity for a systematic study of these 
questions by the Department of Agriculture and to show 
also why, with the increase in the cultivated area which 
is each year going on, the necessity for these investiga- 
tions and their importance to the whole country is des- 
tined to increase. 

There is no country where drainage problems are as im- 
portant as in the United States. The swamp and over- 
flowed lands of this country if reclaimed will equal in pro- 
ductive capacity practically the whole of France, yet the 
problems of drainage and diking, on which their success- 
ful reclamation depends, have as yet received but little 
study, and the practice in both directions is susceptible 
of great improvement. 


The construction of country roads is an essential feature 
of rural engineering. The great extent of our country, its 
recent settlement, and the necessity for extensive im- 
provements in those directions make {it an important factor 
in the work of the Department of Agriculture. The neces- 
sity for improvements in roads has been referred to above, 
but the study of the character of these improvements in- 
volves also a study of the kind of machines and vehicles 
that are to travel on them. Along with the study of road 
making should go a study of the limitations and require- 
ments of traction engines, automobiles, and all of the 
new forms of transportation which are becoming an es- 
sential factor of American farm life. The relation of the 
problems of farm machinery to irrigation and drainage 
has already been shown by the necessity of including in 
these investigations a study of the applications of power 
to pumping, because pumping is the only means of sup- 
plying water for irrigation in certain districts and an es- 
sential means of removing water from over-irrigated lands 
in others. The study of pumping has, of necessity, led to 
a study of the relative economy and effectiveness of differ- 
ent forms of power for the operation of pumps. There ts 
equal need of similar studies of the applications of the 
different forms of power, whether steam, gasoline, electric- 
ity, water, or wind power in the other branches of farm 
work, and these are being brought home each year with 
increasing force to both the manufacturers and users of 
farm machinery. We believe, therefore, that all these 
related lines of work should-be brought together itn the 
Department of Agriculture in a single bureau, exactly as 
all the related lines of instruction in these subjects should 
be brought together in one distinct course in our colleges. 

The necessity for increased attention to those subjects 
has been recognized by both the Secretary of Agriculture 
and the Director of the Office of Experiment Stations. Dr. 
True has recommended that the rame “‘irrigation investi- 
gations’”” be changed to “‘irrigation and agricultural en- 
gineering’ in order to more correctly indicate the natu.e 
of the werk being done, and the Secretary of Agriculture, 
on the recommendation of Dr. True, has included in his 
estimates to Congress a request for this change and for an 
increased appropriation to be expended in making inves- 
tigations in the applications of power to farm machinery, 
the direction of these inquiries, as indicated in Dr. True’s 
report, to be: 

(1) Preliminary work in the collection and publication 
of information regarding the evolution, character. and use 
of farm implements and machinery in this and other coun- 
tries. This is important because the available literature 
on the subject is scattered, fragmentary, and out of date. 
A small beginning has just been made in this direction in 
a bulletin on “The Evolution of Reaping Machines,”’ re- 


cently published by this office. and another bulletin de- 
scribing corn-harvesting machinery, which is being pre- 


(2) Laboratory and practical tests, involving a study of 
principles of construction and methods of operation of 


farm implements and machinery with special reference to 


efficiency and economy. These might very properly in- 
clude certain strictly technical inquiries regarding the 
fundamental! nature of the various mechanical farm oper- 
ations with a view to suggesting the best means of per- 
forming them with the implements and machines at pres- 
ent available, or with others, the construction of which 
will be indicated by the results of the inquiries. Such in- 
quiries would require considerable laboratory equipment, 
but the results obtained would be useful to the farmer by 
securing for him the most efficient implement or machine 
for performing the desired operation, and to the manufac- 
turer by assisting him in the construction of the desired 
implements and machines. 


This committee recommends that the association deciare 
itself in favor of the creation of separate departments of 
rural engineering in the colleges, that it give its hearty 
support to the efforts of the Secretary of Agriculture to 
extend the work of his department along these lines, and 
that the executive committee be instructed to urge upon 
Congress the importance of giving the department liberal 
appropriations for these purposes. 


W. E. Stone, A. R. Whitson, Samuel Fortier, ©. F. Cur- 
tiss, Elwood Mead, Committee. 


A TRACK CIRCUIT BLOCK SIGNAL FOR ELECTRIC 
RAILWAYS. 

An automatic track circuit signal system for 
use on electric railways was given a successful 
demonstration last week before a party of Eastern 
signal engineers, at Rochester, N. Y. It repre- 
sents the first solution of a very important prob- 
lem: the problem of protecting an electric rail- 
way line by automatic block signals operating in 
the manner which has been found best in regular 
railway operation. The means by which this re- 
sult is reached are but little more complex than 

those used in steam railway signaling. 

As is well known, the principle of automatic 
block signaling is to divide the railway into sec- 
tions of suitable length, Say one-half to one 
mile long, and to arrange means for shift- 
ing a signal arm placed at the entrance of 
each section or “block” so as to indicate whether 
or not that block contains a train. Asa detector, 
to reveal the presence of a train in the block, the 
track circuit is universally used: An electric bat- 
tery is connected across the rails of the block, 
each rail being separated from the adjacent block 
by an insulating rail joint; an electromagnet, also 
connected across the rails, is energized by the cur- 
rent from this battery and actuates directly or in- 
directly the mechanism for moving the signal arm 
to the position denoting safety or “Clear.” When 
a train is in the block, its wheels and axles short- 
circuit the battery current passing through the 
rails, and the electromagnet (called the “relay’’) 
is then de-energized and allows the signal arm to 
return into the “Danger” position. In this sys- 
tem, it will be noted, any break in the continuity 
of the rail, or any failure in any part of the ap- 
Paratus, will de-energize the relay magnet and 
give a “danger” indication. This so-called Normal 
Danger method of signaling is generally consid- 
ered absolutely essential in automatic block gig- 
naling. One of the prime features of the new sys- 
tem for electric railways is that it is a Normal 
Danger system; in fact, its operation is precisely 
similar to that outlined above. 

The point of difficulty in applying automatic sig- 
naling to electric railways has been the fact that 
the two track rails are employed as return con- 
ductor for the trolley current. It seems impossible, 
therefore, to utilize the rails for a track circuit 
which shall indicate the condition of the block, 
without removing the trolley return current from 
one of the rails. We use the word “seems” be- 
cause the successful working of the new system 
proves that it is quite possible and practicable. 
Before describing this system we may mention 
that one way of getting around the difficulty re- 
ferred to has been to employ only one of the two 
track rails for the trolley return, leaving the 
other rail free for the track circuit, the return 
for which may obviously also be through the trol- 
ley return rail. It is then possible to divide ‘the 
free or “block” rail into insulated sections or 
blocks, each fed by a battery, thus establishing 
an independent track indicator circuit in each 
block. This plan has the defect that it just halves 
the cross-section of conductor available for the 
trolley current return, and for this reason will 
usually necessitate installing heavy copper return 
feeders to assist the rail. The extra expense of 
these feeders being directly chargeable to the sig- 
nal installation, makes the cost of the signals pro- 
hibitively high. Another method which has been 
advocated is to place a small insulated metal sirip 


3 
3 
\ 
~ 


572 


ENGINEERING NEWS. 


Vol. No. 26 


along the track near one of the rails, this strip 
being arranged to make contact with a metal 
brush projecting from the car truck or axle. The 
signaling circuit then passes through this strip, 
and the operation is the same as in the regular 
signaling. Obviously, aside from other disad- 
vantages, the cost of the signaling strip adds very 
materially to the cost of the signals. 

The new method, called the Young System, 
leaves both rails available for the trolley return, 
and yet utilizes the rails for the indicating track 
circuit. Briefly, it involves nothing more than the 
substitution of an alternating signaling current for 
the ordinary battery current. Necessarily, also, 
the separation between successive block sections 


Am Block Rail 


__Signal Line Wire 


B C) short circuits the track circuit from wires 
ab. 

It will be noticed that the block rail is broken 
by insulating joints A, B, C, etc. In order to use- 
fully employ this rail for part of the trolley return 
circuit these insulating joints are shunted by spe- 
cial bonding devices marked K, which offer free 
path to the direct current of the trolley return, 
but oppose a high resistance to the passage of 
the alternating signaling current. The nature of 
these devices, K, was not disclosed in the public 
demonstration of the system, for reasons of patent 
application. It would seem, however, that a suita- 
bly designed reactive or choking coil would fulfil 
the requirements of the case, and for our present 
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FIG. 1. AN AUTOMATIC BLOCK SIGNAL SYSTEM FOR ELECTRIC RAILWAYS: THE YOUNG TRACK 
CIRCUIT. 


cannot be simply by the usual insulating joint, 
since this would prevent the trolley return current 
from passing, but must be accomplished by a de- 
vice which gives free passage to the trolley re- 
turn while serving as insulator for the alternating 
signaling current. A further requirement is that 
the electromagnetic relay must be such as to be 
actuated by alternating instead of direct current. 

The arrangement of apparatus used to carry out 
this idea is shown in the wiring diagram accom- 
panying. One of the two track rails is divided by 
insulating joints A, B. C, into consecutive blacks 
A B, B C, ete. At the entrance of each block 
trains assumed moving to the right in the dia- 
gram) is placed a signal mast, whose arm may be 
operated either by compressed air or by electric 
motor, in the usual manner. In our illustration a 
small battery, D, is shown supplying the motor 
mechanism of the signal arm; the circuit of this 
battery is controlled by a relay, R, and when 
closed, as at Ri, the signal arm is pulled down into 
the inclined position indicating “Clear,” while 
when the circuit of D is open, as at Rs, the signal 
arm is pulled by a counterweight into the hori- 
zontal or “Danger” position. 

The signal circuit current is supplied by a small 
alternating current generator, G, in the power 
house or substation. This machine supplies cur- 
rent at 300 volts and 100 cycles to a line wire 
strung along the line of the railway. The power 
transmitted over this wire is always quite small. 
At the far end of each block there is a small step- 
down transformer, T, which supplies a 3-volt al- 
ternating current to the preceding block (by the 
wires a b in the diagram. The 300-volt side of the 
transformer is connected to the unbroken or com- 
mon return rail. Each block, therefore, has an 
alternating potential of 3 volts impressed across 
the rails at the far or leaving end of the block. 

At the entering end of each block the indicator 
wires m n, leading to the relay, are taken off. The 
relay itself is virtually a small alternating current 
motor adapted to be operated by the 3-volt track 
circuit current from mn. It may be constructed 
in various ways. In the demonstration of the 
system the relay was arranged with separately- 
excited field windings, supplied from suitable con- 
nections to the line-wire. In any case, its action 
is such that when current flows in the track 
circuit, the armature of the relay will tend to 
rotate, and thereby presses a contact arm against 
two contact points in the local circuit of the sig- 
nal mechanism. When no current passes in the 
track circuit, the contact arm drops away from 
its contact points and opens the circuit of battery, 
D, thereby giving a “Danger Signal.” Evidently 
this occurs when a train in the block (as in block 


purpose we may consider the bonds, K, to be 
merely choking coils. The passage of the trolley 
return current through such coils will depend only 
on their resistance, which may be made as low as 
desired, while the resistance offered to the flow 
of alternating current depends upon their electro- 
magnetic inductance. We may assume that they 
make the block rail electrically continuous for the 
trolley return, but divide it into blocks as regards 
the alternating signaling current. A second such 
bond, K, is connected between the block rail and 
the common rail at each block point, to supply 
the desired cross-bonding of the track without 
short-circuiting the signaling track circuit. 

The operation of this signal system will be clear 
from what has already been said. It is exactly 
the same as that of the track circuit system of the 
ordinary automatic block signal. One additional 
feature deserves to be mentioned: the 3-volt supply 
wires a b are connected in reverse polarity in con- 
secutive blocks, as is indicated at A and B in the 
diagram. The purpose of this is to give a “Danger” 
indication when one of the insulated joints breaks 
down. Suppose, for instance, that joint B loses its 
insulating powers. Then the secondary current of 
transformer Ts has free passage into block B C, 
and if a train be in the position shown it would not 
fully short circuit the relay Rs, since current from 
T: could reach this relay. In this condition, if 
the track circuit of adjacent blocks had the same 
polarity, a second train reaching B would get a 
“Clear” signal even though a train is in block 
BC. With the reversed connections of the 
leads a b in successive blocks this cannot occur: 
if joint B breaks down the current from Ts will 
flow across the joint and act upon relay Rs in the 
reverse from normal direction; it thus throws Ra 
sharply open and gives a “Danger” indication. 

In regard to the details of the system as devel- 
oped, we may mention that the generator, G, ‘s 
about 2 KW. in capacity, and will supply 15 to 20 
miles of way, or say 30 to 40 signals. The trans- 
formers, T, take each 20 to 30 watts, and have a 
capacity of 50 watts. They are designed with 
low regulation, the secondary voltage falling off 
rapidly as the load increases, which adds to the 
certainty of action of the relays and prevents 
damage from short circuits. The relays are ex- 
tremely sensitive and will work with a potential 
of 0.1-volt. It is claimed that this fact, together 
with the use of alternating current for the track 
circuit, will enable this system to operate under 
conditions which put out of service most auto- 
matic block signals. 

The Young system was conceived by Mr. S. M. 
Young, of the Pneumatic Signal Co., Rochester, 
N. Y., and was developed with the assistance of 


the engineers of that company anq Mr. F } 
Townsend, of New York city. It is ia —— 
by the Pneumatic Signal Co. for use , a 
form of signal mechanism, whether pn a 4 
electro-pneumatic, or all-electric. In the 
stration which was given on Dec. 18 on ¢} "s 
Bay line of the Rochester Railway Co., ; = 
pany’s all-electric signal arm mechanism : 
ployed, in which a motor operates the «:, rr 
through gearing. For the local circuit 
nal mechanism current was taken from ¢} a 
(600 volts) and passed through five inca: 
lamps fixed on the signal arm to illumina: 
ter passing through the lamps the circuit 
a small six-cell storage battery, which | 
turn supplied the signal motor under the 
of the relay. This is probably the most - 
arrangement possible for electric railways. 
It is stated that the Young system ma, 
plied quite readily to the alternating curr: 
way, upon the advent of the latter. It is ». 
only to select the signaling track circuit . 
ble frequency to avoid interference with th. 
er-current, 


FINAL REPORT OF THE COMMISSION ON ADDITIONAL 
WATER SUPPLY FOR THE CITY OF NEW York. 


For $98,839,000 the City of New York can bv 
provided with a daily supply of 500,000.00) ¢a)- 
lons of filtered water, delivered by gravity through 
a high level aqueduct to a large reservoir at the 
north end of the city at an elevation of 205 ft. 
above tide water, thus supplying the highest parts 
of the city by natural pressure. For $60,008 00) 
a daily supply of 320,000,000 gallons, under like 
conditions, can be provided. Such are the esti- 
mates of Prof. Wm. H. Burr and Messrs. Rudolph 
Hering and John R. Freeman, Members Am. Soc 
C. E., in their final report on an additional water 
supply for New York City. 

The preliminary report of the commission was 
published in full in Engineering News of (ct. 1. 
1903. The final report was recently completed, 
and we are indebted to the commission for an ab- 
stract of it, and for a map showing the location of 
the various reservoirs, the filters and the aque- 
duct. The map, somewhat simplified, is repro- 
duced herewith. The brief abstract of the final re- 
port covers much the same ground as did the long 
preliminary report, but the final report contains 
conclusions and estimates of great interest. 

The commission was instructed to report on 
water waste restriction, as well as on an additional 
supply. It advises that the investigations of con- 
sumption and waste, under the immediate super- 
vision of Mr. Nicholas S. Hill, Jr., Chief Engineer 
of the Department of Water Supply, Gas and Elec- 
tricity for Manhattan and the Bronx, be con- 
tinued, 
and that a system of thorough inspection should be !n- 
stalled, as well as a large extension of meters, not only 
in buildings, but also so placed upon the street mains 
as to divide the city into districts, the quantity of water 
flowing into each being measured. By these means !t {s 
believed that the greatest possible reduction in waste will 
be attained. As a matter of fact, the present investigations 
do not show nearly as much waste as has sometimes 
been anticipated. The leakage from street mains has 50 
far been found to be small, the chief waste appearing to 
arise from leaky fixtures and defective plumbing in 
buildings. The total actual amount of leakage and waste 
discovered scarcely exceeds about 40,000,000 gallons daily 
for the Boroughs of Manhattan and the Bronx. As the 
consumption of Manhattan and the Bronx at the present 
time is about 285,000,000 gallons daily, that waste repre- 
sents about 15% of the consumption. 

THE PROPOSED GRAVITY SUPPLY.—The 
general outline of the plan for a new gravity sup- 
ply, with a summary of the estimates of cost, {is 
presented in the abstract of the report as follows: 

The Commission favors taking a first instalment of 
60,000,000 gallons from the Fishkill watershed, but devel- 
oping concurrently the supply from Esopus creek. These 
two sources would give nearly 320,000,000 gallons per 
day. Another 100,000,000 gallons per day may be se- 
cured from Rondout creek without great additional ex- 
pense, making a total supply of nearly 420,000,000. The 
final 80,000,000 gallons or more may be obtained from 
Wappingers creek by means of a large reservoir at 
Hibernia, within the drainage area of that creek, thus 
completing the amount of 5,000,000 gallons per day. If it 
should be desired, a further large supply can be ob- 
tained from the upper watershed of the Jansen Kill, 0” 
the easterly side of the Hudson, and from the upper 
waters of Schoharie cree’ diverted into the watershed 
of the Esopus creek, and from Catskill creek. 

‘The waters of the three creeks on the easterly side of 
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er than the Croton water, but the 
creeks are remarkably soft 
a irable for city supply. It has been the Commis- 
= yaa to deliver to the city the soft waters of the 
wv) “iit mountain streams, so as to reduce the hardness 
~ pee combination with the waters on the easterly side 
of pee Hudson, thus securing a supply equally soft as the 
gone Commacied is strongly of the opinion that after 
r aters of the streams now recommended for use are 
ra . Hudson River water should be secured by pump- 
a out of the river near Hyde Park up to suitable 
wd rvoirs and filters on the high land easterly of the 
me r. so as to deliver it to the city at the required ele- 
ation This, however, is in the remote future, and is set 
pee as a resource in reserve at that time. In such a 
soveueaaial it will be necessary to build large storage 
reservoirs in the Adirondacks, from which flood waters of 
‘he Adirondack streams may be released during the sum- 
mer flow of the Hudson, so as to prevent any salt water 
from reaching the point where the pumps would take the 
river water. It is explicity stated in the report that the 
jitration of Hudson River water would render it entirely 
satisfactory for all purposes. 


SUMMARY OF COSTS.—The works recommended to be 
constructed first comprise a section of the Hill View 
Reservoir, of 600,000,000 gallons capacity; the main 
aqueduct, of 500,000,000 gallons daily capacity, from that 
reservoir to Stormville Reservoir; a section of the Storm- 
ville filters, of 60,000,000 gallons daily capacity; the twin 
aqueduct, one channel of 400,000,000 gallons and the 
other of 250,000,000 gallons daily capacity, from the 
Stormville Reservoir to the Billings Reservoir and these 
two reservoirs. This construction will afford an addi- 
tional supply of 60,000,000 gallons per day. Concurrently 
with the preceding construction, the aqueduct of 400,- 
000,000 gallons daily capacity should be built from the 
Billings Reservoir to the Ashokan Reservoir, and at the 
same time the latter reservoir should also be under con- 
struction. 

It is estimated that the first part of this work, i. e., ex- 
tending from Hill View Reservoir to Billings Reservoir, 
may be built, under efficient management, within five 
years, and that the second part of the construction, ex- 
tending from Billings Reservoir to the Ashokan Reser- 
voir, may be completed within the same period, if the 
labor market affords sufficient force and the money is 
provided. 

The summary of costs of this construction is as follows: 


RESERVOIRS. 


Hill View covered reservoir first sec- 
tion of 600,000,000 gallons capacity $9,059,000 
Stormville filter plant first in- 


stallation of 50,000, gallons 

Stormville reservoir, 10,000,000,000 

Billings reservoir 6,800,000, gal- 


Ashokan reservoir, 66,500,000,000 
gallons capacity ............+. 11,734,000 


Total ... 


HIGH LEVEL AQUEDUCT. 
—_ Hill View to Stormville 
t 


From Stormville to Billings, twi 
aqueduct 8,084,000 


From Billings to Ashokan,  in- 
31,415,000 


Total cost of construction........ $60,008,000 


These estimated costs include actual contract and all 
other expenditures, except those for damages to water 
rights. These works will afford an additional supply of 
nearly 320,000,000 gallons daily. 

It is estimated that the complete construction of reser- 
voirs, filters and aqueducts for the full additional supply 
of 500,000,000 gallons per day may be required by 1925. 
The costs of the remaining construction in excess of that 
already provided for will be as follows: 


RESERVOIRS: 


Hill View Reservoir completed 


to 
2,030,000,000 gallons in 1925.... $4,110,000 
Stormville filters completed to 500,- 


000 gallons daily capacity 
Hibernia Reservoir, 30,500,000,000 
gallons capacity .... eee 9,308,000 


Silvernails Reservoir, 17,200,000,000 
Ballons capacity ............... 6,530,000 


AQUEDUCTSsS. 

Additional cost for completed aque- 

duct betwen Hill View and chee 


Additional cost for completed aque- 
duct between Billings and Ashokan 4,369,000 
Aqueduct from Billings Reservoir to 
ibernia Reservoir, 300,000,000 
Ballons daily capacity ......... - 1,573,000 
Aqueduct from Hibernia to Silver- 
nails, 220,000,000 to 330,000,000 
Gallons daily capacity .......... 1,276,000 8,728,000 


Total cost of additional construction is... -$38,741,000 


These additional costs, like those covering the first por- 
tions of the work to be constructed, include all expendi- 
tures such as those for land, clearing reservoir sites and 
other similar costs except water damages along the 
streams from which the additional supply is taken. 

The total cost of the entire works required to deliver the 
additional high service supply of 500 million gallons per 
day will be the sum of the two preceding totals: 


GENERAL MAP ILLUSTRATING THE PROPOSED 
ADDITIONAL WATER SUPPLY FOR NEW YORK 


lemented by a branch conduit from the proposed 500,000- 
boo-gallon aqueduct from the north of Manhattan. 

For Richmond, the Commission has approved of a ten- 
year contract with a ptivate company for the immediate 
introduction of filtered water from New Jersey. 


Queens, the Commission says, already urgently 
needs more water, and 


the Borough of Brooklyn has also reached that point 


Total cost of entire work............+.++++++-$98,839,000 where it must have additional water of good quality. It 
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Fishkill River: Above Stormville Dam......... «x 
Above Billings Dam ........ a1 
Wappinger Creek: Above Hibernia Dam......... “90 
Above Clinton Hollow Dam 
—116 
Roeliff Jansen Kill: Above Silvernails Dam...... 149 
Esopus Creek: Above Ashokan Dam............. 255 
Rondout Creek: Above dam ............cceeeees 181 


If instead of developing the Jansen Kill it should be 
considered preferable to take the soft waters of Rondout 
Creek, the preceding estimates of cost would be modified 
to the extent of substituting the expenditures necessary to 
secure the Rondout water for those required to secure the 
Jansen Kill water. The Commission believes that this 
procedure will be found to be preferable; but the impos- 
sibility of completing Rondout surveys does not permit ac- 
curate estimates to be made for securing the Rondout 
water. 


The needs of the city, the Commission states, de- 
mand the immediate beginning of construction. 
This can be so carried out as to deliver 60,000,000 
gallons a day into the Croton drainage area in 
about five years, the shortest period during which 
long tunnels through the mountains east of Peeks- 
kill could be built. The construction required for 
the full supply of 500,000,000 gallons need not be 
completed before 1925. 

The high pressure gravity supply would not only 
eliminate the need for pumping in the Manhattan 
and the Bronx, but would also furnish “a supply 
for special fire mains, thus affording much better 
protection against fire than any salt water fire 
system.” 

BROOKLYN, QUEENS AND RICHMOND 
BOROUGHS.— As to these boroughs, the abstract 
of the final report says: 

For Brooklyn and Queens, an immediate development of 
the ground water sources of Queens and Nassau counties 


is recommended, and that all surface supplies be filtered, 
also that ultimately these Long Island sources be sup- 
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has already begun to filter its present surface supplies, 
which are more or less polluted by the increasing popula- 
tion of the southern portion of Nassau County. + 


The Commission takes a strong stand on the 
value of well-chosen underground waters, points 
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out the high character and large amount of un- 
derground water stored by nature on Long Island, 
and mentions briefly the large amount of work 
done under its direction in the way of studies of 
these underground sources. These studies have 
covered 1,000 sq. miles of territory, and have in- 
cluded observations of the water levels in nearly 
1,500 wells. 

FILTERED WATER FOR THE WHOLE 
CITY.—The Commission : 
practically asserts that at the present time no municipality 
can be considered satisfactorily supplied with water un- 
less that supply is either filtered artificially or naturally 
as in the case of ground water. 

Its recommendations include an ultimate fiitered 
(natural or artificial) supply for the whole city, 
and it strongly urges that works for the filtration 
of the Croton supply be begun at once. It also ad- 
vises that the reservoirs inCentral Park be cleaned 
and that they be roofed over as soon as the Cro- 
ton supply is filtered. 


THE TYPHOID FEVER EPIDEMIC AT BUTLER, PA. 
By George A. Soper, Ph.D., Assoc. M. Am. Soc. 
Cc. E.* 


INTRODUCTION. 

The first news that an epidemic of typhoid fever 
had settled upon Butler appeared in the daily pa- 
pers about the middle of November. In the two 
weeks following this announcement, details were 
published of the most sensational character. Press 
despatches announced that nearly a thousand per- 
sons had been stricken in a community of sixteen 
thousand. The number of cases increased daily, 
and the citizens were in fear that worse condi- 
tions were yet to come. Then followed a fort- 
night during which the news from Butler was 
confusing and contradictory. Apparently the 
causes of the epidemic, the measures which were 
being taken to suppress it and the needs of the 
suffering people were either not clearly under- 
stood or improperly made known. 

On Dec. 12, 1908, the management of Engineer- 
ing News requested the author to go to Butler 
and investigate the facts. Accordingly, on Dec. 
13, the journey was undertaken, Five days were 
spent upon the ground. Ample facilities for a 
thorough and impartial investigation existed, and 
assistance was freely offered by the people. Books 
and records were opened for inspection; the 
operation of the municipal government, the activ- 
ities of the citizens’ relief committees, the prose- 
cution of the campaign of the state board of 
health, and the details of management of the wa- 
ter company before and during the epidemic were 
generously exhibited by those who had these mat- 
ters in charge. It is thought that the essential 
features of the situation were thoroughly inquired 
into. The information was obtained almost ex- 
clusively at first hand. 

It at once became evident that the extent of 
the epidemic had not been exaggerated. About 
one in every thirteen of the population was sick. 
Succor was being offered to hundreds of families 
in distress by a committee of citizens elected in 
mass meeting. The state board of health had in- 
itiated extensive measures to prevent the fever 
from gaining further headway. Various associa- 
tions from other cities were sending aid. 

The cause of the epidemic is clearly the water 
supply. Owing to the failure of a dam, the water 
had been drawn since last August from the Con- 
noquenessing Creek at a point at which it was 
obviously polluted. The supply had been filtered 
until Oct. 20. On that date the filters were shut 
down and kept out of service until a pipe connec- 
tion could be made between some new pumps and 
the basin for filtered water. It could not be as- 
certained that any warning had been given to the 
public that the water from the polluted creek was 
being pumped during this time, and it is improb- 
able that the water company considered that it 
was dangerous for drinking purposes. In fact, 
the families of some of the employees of the 
water-works are among those most afflicted with 
typhoid fever. The filters were out of service 
from Oct. 20 to 31. The epidemic broke out about 
Nov. 2. 


*Consulting Engineer and Sanitary Expert, 29 Broad- 
way, New York City. 


The main facts brought out in the investigation 
are herewith presented in detail. 


LOCATION AND MUNICIPAL CONDITIONS 
AT BUTLER. 

Butler, Pa., is a community of about 16,000 in- 
habitants, and lies in the western part of Penn- 
sylvania, 49 miles north of Pittsburg. It is the 
county seat of the county of Butler, and was 
founded one hundred years ago, when the county 
was established. The form of government is that 
of a borough, which, in Pennsylvania, is in many 
respects like that of a city. There is a chief 
burgess, who corresponds to a mayor, and a coun- 
cil and board of health. The members of the 
board of health are five in number and serve 
gratuitously. The board employs a health in- 
spector at $50, and a secretary at $30, per month. 

There are no reliable vital statistics to show 
whether typhoid fever has ever been prevalent or 
not in Butler, but it is believed that the borough 
has been generally healthy. The following data, 
admittedly incomplete, are taken from the records 
of the Butler board of health: 


Records of the Butler, Pa., Board of Health, Showing the 
Number of hoid Fever Cases and Deaths Recorded 
from 1900 to » Inclusive. 

—1#2— -— 


-—1900—, -——190 1903— 
Cases.D’ths. Cases.D’ths. Cases.D’ths. Cases.D’ths. 


| 


Total 42 
Imperfect as these records are, the figures are 
not without significance. They show that typhoid 
fever has existed at Butler, and possibly at some 
periods to a considerable extent, before the pres- 
ent season. There seems to have been something 
like a run of fever from May, 1900, to January, 
1901, and from July, 1902, to January, 1903. The 
number of cases recorded is not high for a popula- 
tion as large as that of Butler, but it is certain 
that the records of the board of health do not 
show all the cases which have occurred. There 
may have been several times as many cases as 
have been officially notified. There is no way by 
which an accurate estimate can be made. 

The following figures represent the cases and 
deaths recorded by the Butler board of health for 
November and December, 1908, and well illus- 
trate the incompleteness of the official returns. 
It will be remembered that the epidemic broke 
out in the first week in November and that by 
December 11 there were considerably over a thou- 
sand cases, as shown by house-to-house canvasses. 


Cases. Deaths. Cases. Deaths. 
Nov. 1 to 6... 3 1 Nov. 28 to 
Nov. 7 to 13.. 0 1 Dec. 4... 61 17 
Nov. 14 to 20. 36 14 Dec. 5to1l. 52 il 
Nov. 21 to 27. 3 0 — 


Total.... 155 43 

The town is rather compactly built of frame 
and brick houses, and has eight miles of brick 
pavements. There are ordinances which specify 
that property owners must clean the portion of 
the street in front of their property and cause 
accumulations of garbage to be removed at least 
once a week. Sewers are provided for house 
drainage only; it is estimated that 80% of the 
dwellings are connected with them. The sewage 
discharges into the Connoquenessing Creek. The 
following nearby communities draw their water 
supplies from the same stream, after it has re- 
ceived Butler’s sewage: Zelionople, Harmony, El- 
wood City and Beaver Falls. 

The borough is situated at an altitude of about 
a thousand feet above the sea, on a rise of ground 
in the midst of a broad valley almost surrounded 
by hills. Through this valley the Connoquenes- 
sing Creek flows in a southerly direction to meet 
the Beaver River, which ultimately empties into 
the Ohio. The creek at Butler is less than a 
hundred feet wide at ordinary stages. The head- 
waters of the Connoquenessing lie within the 
county of Butler and consist of numerous small 
brooks or runs. The drainage area is for the 
most part hilly, and the runoff rapid. Three small 
villages and perhaps one hundred and fifty scat- 
tered families are located in the country which is 


brooks. The people live by 
y industries connected with the 
gas wells and coal mines for which the distric: 
well known. 

Within the last three years Butler has had 
remarkably rapid growth in population. From, 
community stated by the United States Census . 
1900 to contain 10,853 inhabitants, it has to-do 
between sixteen and eighteen thousand. The he 
ough has had several booms on account of 4 
coveries of petroleum, natural &as and coal in ; 
neighborhood, but no sudden wave of prosperi 
in its history can be compared with the rec. 
one. 

The growth of Butler since 1900 has been « 
to the establishment of several large industri 
Chief among these are the works of the Stan 
ard Steel Car Co., at Lyndora, a small settlem: 
adjoining Butler. The car works were built : 
years ago. They at once brought 3,000 ope 
tives, their families and a considerable followi: 
to the place. To accommodate the sudden infl 
of residents, hundreds of houses were built. 

The rapid expansion of population made its 
felt in many ways in the municipality, but in ; 
direction more conspicuously than in the Wate: 
supply. The demand for water increased m., 
rapidly than the population. The books of ¢). 
Butler Water Co. show that the consumption o 
water in the last week in November, 1901, wa- 
10,000,000 gallons; for the same week in 1%)? 
12,000,000 gallons; and for the same period | 
1908, 19,000,000 gallons. That is, while the popu- 
lation increased about 50%, the consumption «° 
water increased nearly 100%. 

OUTLINE OF THE SYSTEM OF WATE: 
SUPPLY. 

The water supply of Butler (see Figs. 1 and 2) 
has been obtained from the Connoquenessine= 
Creek since the establishment of water-works by 
the water company in 1878. There is a pumping 
and filter station on the banks of the creek near 
the borough line. At this point the water, under 
ordinary circumstances, is received from mains 
which bring it from a distance. It is then filtered 
and pumped to an open reservoir of 2,500,000 gal- 
lons capacity, situated on a neighboring hill. The 
water flows from the reservoir to all parts of the 
borough. 

It is said that the point of intake of the water 
supply was for some years located at the pump- 
ing and filter station, and this intake is now in 
condition for emergency use. To avoid pollution 
by oil and salt wells, and to obtain a water 
which would be more acceptable in other respects, 
a rude earth dam was constructed some years ago 
across the Connoquenessing Creek, near the vil- 
lage of Boydstown, seven miles above Butler. A 
line of vitrified pipe was laid to carry this water 
to the pumping and filter station. 

The dam at Boydstown impounded 130,000,000 
to 140,000,000 gallons of water, but it appears 
that this reservoir was not sufficient to meet the 
needs. Consequently, a year ago, an impounding 
reservoir was laid out on the chief tributary of 
the Connoquenessing, called Thorn Run. A dam 
was built on this stream to impound 300,000,000 
gallons of water. It-was expected that the serv- 
ice from Thorn Run would be available in the 
early fall of 1908; in fact, it appears that the 
dam was completed and the water main to the 
pumping station laid before the first of November, 
but that this source remained unavailable for the 
want of rain. 


THE FILTER PLANT. 


It is understcod that the Butler Water Co. is 
now controlled by the American Water-Works 
& Guarantee Co. of Pittsburg, which is said to 
operate nearly forty water-works in all, including 
sixteen or seventeen which have filters. The filter 
plant at Butler was designed and built by the 
last-named company since it obtained control of 
the works. The plant consists of six open gravity 
filters of 15 ft. diameter and 8 ft. depth. They 
are built of steel and contain 6 ins. of gravel and 
4% ft. of a natural, round-grained quartz sand, 
obtained from Red Wing, Minn. Each filter is 
operated separately. 

The pressure necessary to cause the water to 
pass downward through thy sand is obtained by 
carrying the filtered water outlet down several 
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feet below the bottom of the filter tank, the prin- 
ciple of operation being that of a siphon. ‘ihe 
maximum pressure which is thus made — 
for the purpose of filtration is about 12 ft. A 
butterfly valve in the supply main of each filter, 


The solution of coagulant is made up by adding a 
measured weight of chemical to a tank of water 
of known volume. 

After passing through the filters the water is 
received in a concrete basin situated under the 
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AQ is 9 ft. deep. 
In ordinary operation the water flows to the 
| Pe station by gravity, with a head sufficient to carry 
Na it upon the filters. When water is not available 
under so much head, it is allowed to flow into a 
ENG. NEWS. collecting well at the pumping station, whence it 
is raised by the low service pumps to the filters. 
FIG. 1. MAP OF BUTLER, PA., AND VICINITY, ‘The coagulant is introduced into the water before 


SHOWING SOURCES OF WATER SUPPLY. 


operated by a float located in the water above 
the sand, prevents the filters from overflowing. 
The filters are washed by a reverse flow of fil- 
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Fig. 3. Miner’s Cabin in Which Two Cases of Ty- 
phoid Fever Existed Before the Butler Typhoid 
Epidemic. 


(The cabin ts 


75 ft. from No. 2. The privy 


left of the cabin. 


tered water, introduced under the sand. The im- 
purities which are thus flushed out are carried 
away by drains. 

It is said that a coagulant, basic sulphate of 
alumina, is ordinarily used, being introduced in- 
to the water just before it enters the filter house. 


it reaches the collecting well, or at this point. 
The water next goes to the filters. Passing down- 
ward through the sand it enters the clear water 
basin beneath, and is drawn thence by che high- 
service pumps and forced to the reservoir, from 
which it is distributed to the consumers by grav- 
ity. 

THE SANITARY CONDITION OF THE 

SOURCES OF WATER SUPPLY. 

It will be observed from what has already been 
said, that the water company has three sources of 
water supply. It is desirable that the sanitary 
condition of these several sources be briefly con- 
sidered. 

(1) The Supply from the Impounding Reser- 
voir Formed by the Boydstown Dam.—It appears 
that this has been and must continue to be the 
chief reliance of the borough. Some of the brooks 
which contribute to this supply flow near farm- 
houses, and one, at least, runs through a village 
of perhaps a.dozen dwellings. Some sources of 
pollution exist on the stream above the Boyds- 
town dam. At the little village of Greece City 
several barnyards and privies are situated near 
the banks of the water course. The drainage of 
the village of Boydstown does not enter the Con- 
noquenessing supply above the dam. 

There are no reliable statistics concerning the 
occurrence of typhoid fever in the drainage area 
tributary to the Boydstown reservoir. Physicians 
in that part of the country are not in the habit 
of reporting their typhoid cases, and it is only 


through the recollections of the inhabits 
facts can be gathered concerning the number 
people who have Suffered from this disease. 

When it is considered that many cases of ty- 
phoid fever are almost certain to escape 
diagnosis because of the frequently 
aberrant forms which it exhibits, it is apparent 
that typhoid might have existed to an extent 
dangerous to the water supply without its preva- 
lence or presence being noticed. It is conceded by 
the residents on the upper Connoquenessing that 
typhoid fever occasionally occurs there, although 
no serious outbreak for many years has been re- 
called. 

(2) The New Source of Water Supply Just De- 
veloped on Thorn Run.—The Thorn Run drainage 
area is smaller than that supplying the Boyds- 
town reservoir, and is witheut villages. In other 
respects, the sanitary condition of the district is 
similar. The chief possibilities of pollution lie in 
scattered farmhouses. 

A remarkable run of typhoid fever in a family 
situated on the drainage area (see Fig. 1) of 
Thorn Run should be referred to. The family is 
that of a farmer living on the precipitous bank of 
the Thorn Run reservoir above the dam. The first 
case occurred here on July 17. From that date 
to the present, typhoid fever has not been absent 
from this house. Four cases have occurred. The 
family has no knowledge of the correct principles 
of disinfection, and it seems unreasonable to sup- 
pose that they took unusual precautions to pro- 
tect the purity of the neighboring water. In all 
probability, the wastes from the sick were thrown 
out upon the ground, as is usual in the country, 
in which event it is possible that some infectious 
material found its way into the empty reser- 
voir below the house. 

(3) The Water of the Connoquenessing Creek at 
the Pumping and Filter Station—This was the 
source of supply which was drawn upon by the 
water company just prior to the epidemic. The 
country concerned includes that already referred 
to in considering the sanitary condition of the 
Boydstown and Thorn Run supplies, and, in addl- 
tion, takes in a considerable extent of territory 
nearer the borough. 

In that part of the drainage area of the Conno- 
quenessing which lies between Boydstown and 
Butler, there has been a good deal of typhoid 
fever within a few years. Seven cases can be re- 
called by residents of the vicinity as having oc- 
cured a mile or so south of Boydstown three 
years ago. Nearer Butler, cases of typhoid fever 
have been more frequent and recent. Within a 
half mile of the pumping station of the Butler 
Water Company there has been typhoid fever 
all this fall. Two cases occurred in the same 
household; the patients were the daughters of a 
coal miner who lives in a humble cottage (see 
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Fig. 4. House Adjacent to Miner’s Cabin. 


(View taken from the bed of Brook No. 1. A privy its 
shown in the middle distance. A drain, not shown in the 
view, ran from the house to the brook.) 


view, Fig. 3) near the bank of the second brook 
(see Fig. 2) which enters the Connoquenessing 
above the water-works station. The firat case 
in this family occurred on Sept. 6 dnd ran 14 
weeks, to Dec. 13; the second case occurred on 
Oct, 23 and ran 45 days, to Dec. 7. Both cases were 
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severe, the first especially so. The children were 
nursed by their mother and by neighbors who oc- 
casionally came to render aid. 

The miner's dwelling lies within 75 ft. of the 
water in the brook and at an elevation of some- 
what more than 10 ft. above the level of the 
stream. As to the methods of disinfection em- 
ployed to destroy the germs of fever from these 
patients, no reliable information could be gained. 


Fig. 2. Map of Vicinity of Butler Pumping and Filter 
Station, Showing Some of the Sources of Pol- 
lution of the Water Used Without Filtration, Oct. 
20 to 31, Inclusive. 


The mother was evidently prepared to answer 
questions on this point and insisted that the 
most scrupulous care had always been exer- 
cised to prevent any typhoidal material from en- 
tering the brook. It was thought worth while 
to inquire with some thoroughness into the pre- 
cautions taken at this house since the unhygi- 
enic conditions under which the family lives made 
it seem improbable that any care whatever had 
been used in the disposition of the wastes. The 
physician who had attended the patients was 
questioned as to the methods of disinfection 
which he had directed. He had ordered, he said, 
that a certain brand of a patent disinfectant be 
used. The druggist who supplied the family 
with medicines during the long illness of the 
children was seen and asked if he had sold the 
family this disinfectant. He failed to remember 
that he had ever furnished the people with a dis- 
infectant of any kind. 


Taking these facts into account, considering the 
nearness of the brook, the slope of the land, the 
long period of the sickness, the usual habits of 
country people with respect to the disposal of ex- 
creta from the sick, and the viability of the ty- 
phoid germ, as shown by the history of other 
epidemics, it seems reasonable to believe that 
some of the wastes from these sick children may 
have found their way into the brook. It is not im- 
probable that this brook was continually infected 
for many weeks (see Fig. 4 for an example of fur- 
ther probable pollution). The water of the brook 


undoubtedly entered the public water supply 
from Oct. 20 to Oct, 31, and was consumed by the 
people of Butler without previous filtration. This 
may have caused the epidemic. 

But a reasonably satisfactory explanation of 
the cause of the Butler epidemic does not require 
a belief that typhoidal matter from the miner's 
children entered the water supply. Another 
source of pollution than the second brook above 
the pumping station offers a fairly good explana- 
tion. The epidemic may have come from an in- 
fection of the first brook. 

The first brook above the pumping station en- 
ters the creek within 150 ft. of the point from 
which the water was pumped without filtration 
between Oct. 20 and 31. There is no doubt but 
that it is, and has long been, polluted. The 
surface washings from many houses flow into 
this brook within a short distance of a quarter of 
a mile of the pumping station. The brook is, in 
fact, an open sewer whose present channel has 
been purposely dug to accommodate the drain- 
age of some bottom lands and a small ravine, into 


- Which, and about whose mouth, cluster perhaps 


a score of dwellings. 

Immediately on the ditch (see Figs. 1, 2 and 5) 
and within a few rods of the pumping station is 
a railroad shanty with accommodations for forty 
men. Next to this is a second shanty, of nearly 
the same size. On the other side of the ditch are 
a cow barn and a privy, the latter obviously in- 
tended for the use of the occupants of the 
shanties. The privy is within 3 ft. of the stream 
and at an elevation of 4 or 5 ft. above it. That 
the brook at this point has been a dumping place 
for human wastes is obvious. Remains of food, 
ashes and other refuse are observable there to- 
day. 

A few hundred feet above the shanties, two 
privies sit directly over the brook. (See Fig. 6 
for one of these.) Within a few feet, several 
barns, pigsties, stables, and other outhouses line 
the stream. 

It is needless to further analyze the conditions 
about the first brook above the pumping station. 
Inasmuch as it is practically a sewer, its con- 
tents must be considered to contain all the terrible 
potentialities of sewage. A case of walking, or 
unrecognized -typhoid, or the visit of a conva- 
lescent whose bladder was infected with the ty- 
phoid bacillus, might reasonably have infected 
the brook sufficiently to have produced the epi- 
demic. 

To summarize what has been said concerning 
the sanitary condition of the drainage areas 
which furnished unfiltered water to the borough 
of Butler between October 20 and 31: There 
were many sources of pollution, and possibly 
several of infection; typhoid fever in the country 
was by no means unknown and probably occurred 
to a greater extent than can now be determined. 
At least six cases of typhoid fever were present 
between July 17 and the date of the epidemic. 
Four cases have existed on the main tributary 
since July; two cases were present on a brook 
within a mile of the intake of the water supply. 
Another brook whose surroundings show that it 
must have contained excrement and possibly 
typhoid germs enters the Connoquenessing within 
100 ft. of the intake of the water supply at the 
pumping and filter station. 

OPERATION OF THE WATER-WORKS SYS- 
TEM JUST BEFORE THE EPIDEMIC. 

The Boydstown dam, which had been con- 
structed before the present company obtained 
control of the water-works, failed on July 27, 
1897. Owing to severe rains and want of proper 
construction, the eastern half of this earth em- 
bankment was washed out. The half which was 
destroyed was immediately rebuilt by the com- 
pany and remains in satisfactory condition to-day. 
On Aug. 27, 1903, the other half gave way. As 
had been done before, the company set to work 
to repair the damage. Until the old dam at 
Boydstown could be repaired or the new source of 
supply from Thorn Run would become available, 
the company decided to take its water from the 
Connoquenessing Creek at the pumping station. 
Therefore, from Aug. 27 until about Nov. 1, the 
water supply for Butlerwas derived from theCon- 
noquenessing Creek, close to the borough limits. 


For the greater part of this period the , 
was filtered through the rapid, or mechanics 
ters. Toward the close of October the ’ 
were shut down to permit a connection 
made with a new pump. They remained o. 
service for a period of ten days, between Oct. 
and 31, as nearly as the dates can be determi. 
During these ten days the water was not filt 
It is practically certain that the germs w 
caused the epidemic entered the water supply 
this interval. ; 
After Nov. 1 the filters were put back 
service and the water supply from the creek a} 
pumping station was filtered until the middl 
November. At that time the water from the : 


Fig. 5. Railway Shanties, Cow Barn and Privy on 
Brook No. 1. 


(The brook runs between the shanties and the privy 
cow barn. The privy is 3 ft. from the brook.) 


Thorn Run reservoir became available. After ths 

the supply from the Connoquenessing at tie 

pumping station was cut off and has not heen 

used since. 

WHY THE FILTERS WERE PUT OUT OF 
SERVICE. 

In order to get a complete idea of the reasons 
why the filters were thrown out of service be- 
tween Oct. 20 and 31, it will be necessary to 
glance briefly at the arrangement of the pumping 
and filter station. 

The pumping plant (see Fig. 7) consists of :wo 
boilers of 100 and 125 HP. capacity, respectively. 
Until recently the pumps consisted of a !ow- 
service pump, which was needed to supply the 
filters, and two Worthington high-service pumps 
of 2,500,000 gallons capacity each, to force the 
filtered water to the distributing reservoir. In 
order to meet the increased demands for water, 
the low-service pump had recently been 2un,).°- 
mented by the construction of a _ centrifuga! 
pump, and the high-service pumps had been du- 
plicated by an R. D. Wood 5,000,000-gallon pump. 

To complete the work it was necessary to on- 
nect (Fig. 7) the new high-service pump with 
the filtered water basin and to join the new cen- 


Fig. 6. Board Shanty with Privy in the Rear, ' 
Directly Over Brook No. 1. 


(A further illustration of the insanitary condition of the 
drainage area in close proximity to the pumping station.) 


trifugal. with the old low-service piping. This 
necessitated the emptying of the filtered water 
basin and the shutting down of the filters which 
supplied it until the changes could be completed. 
It is not clear why this work should not have been 
postponed until the water from the new Thorn 
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yn reservoir was available. The need of mak- 
- connection at a time when so much de- 
we on the efficient action of the filters is 
per 


not vident. Apparently the question ef the 
1m the polluted water of the Connoquenes- 
t the station was not considered. 

many men as could be handled were put 
the work and the alterations were pushed 
-pidly as possible. When the new centrifu- 
and the high-service piping had been con- 

4, the opening in the wall of the clear 
- basin was closed and the filters were put 

nto service. 
jE OUTBREAK OF THE EPIDEMIC. 

first intimation that an epidemic had 

‘ | upon Butler came from the large number 
» ealls for doctors during the first week in No- 
yer. Within ten days from the time the fil- 

- were put out of service and the polluted 

» of the Connoquenessing supplied from the 

ke at the pumping station, the physicians 

. doing more business than they had ever 
<-en before. In the next fortnight, the large 
unt of sickness in the borough had become 

. chief subject of discussion on the streets. By 
the fourth week in November it was known that 
many hunderds of homes were visited by typhoid. 
On Nov. 29, a mass meeting of citizens was 
called, and there_assembled in the courthouse as 
many people as could gain entrance. The grav- 
ity of the situation was then appreciated, and it 
was evident that heroic measures must be taken 
to relieve the sick and protect the rest of the 
community. The board of health did not rise to 
the requirements of the situation. In fact, it 
failed to respond to the open call of the burgess, 
and beyond holding a few lethargic meetings ac- 
complished nothing. The forty physicians at 
Butler did not report their cases. There seemed 
no need. They had never been required to do 
so. To illustrate the unreliability of the vital 
statistics, it is only necessary to state that the 
total number of cases of which the local board 
of health had record _at this time was 42; the 
actual number of cases, as estimated from a can- 
vass of the city, made later by the citizens, was 
1,000. 

The disease broke out simultaneously in nearly 
every part of the city, one section alone, which 
receives its water from artesian wells, enjoying 
comparative immunity. On Dec. 11 the reports 
from canvassers indicated the following numbers 
of cases in the different wards: 


Cases. Cases. Cases. 
Ward 1... 117 Ward 3... 190 Ward 5... 290 
Ward 2... 276 Ward 4... 265 —_— 


During the next five days the reports from the 
respective wards were as follows: 


Date. Ist. 24. 3d. 4th. Sth. Total. 
Dec. 18—Cases ..... 1 0 0 1 1 3 
Deaths .... 0 0 0 1 0 1 
Dec. 14—Cases ..... 1 0 0 4 5 10 
Deaths .... 0 0 0 0 0 0 
Dec. 15—Cases ..... 1 2 3 0 0 6 
0 0 0 1 2 
Dec. 16—Cases ..... sit 2 2 1 0 5 
Pe 0 1 1 0 2 
Dec. 17—Cases ..... 0 2 0 2 0 4 
Deaths .... 0 0 0 1 1 2 
Total—Cases ..... 6 5 8 6 28 
Deaths .... 1 0 1 3 2 7 


The official figures of the state board of health, 
based on partially independent data, are, to Dec. 
17, 1,270 cases and 56 deaths. 

THE RELIEF WORK. 

At the mass meeting of citizens held in the 
courthouse Nov. 29, a relief committee was elected 
and a systematic campaign was begun. The 
membership of this committee comprised many of 
the leading business and professional men of the 
borough. They at once began the work for which 
they were selected. Headquarters were estab- 
lished and a representative was appointed for 
each of the five wards of the borough. Each 
ward chairman, as he was called, then appointed 
four assistants, who set out to make a house-to- 
house canvass to determine the location of pa- 
uents and the needs of each family. In some 
cases it was found that every member of a house- 
hold had been etricken with typhoid fever; in 
other cases all but the wage earner were ill, and 
in some instances he was compelled to leave his 
employment to nurse his family. Disinfectants 


and their use, and the proper means of nursing 
and caring for the sick, were unknown to most 
of the people. The number of sick was so large 
that only the worst cases could receive frequent 
medical attendance. Instances were found in 
which no physician had visited the sick for four 
or five days. The citizens’ relief committee pro- 


‘cured the services of trained nurses, calling upon 


the resources of Pittsburg, Philadelphia, Roches- 
ter and other cities to supply their needs. To ac- 
commodate the sick in the best manner practi- 
cable, emergency hospitals were opened, and for 


the state board of health came upon the scene 
on Nov. 29. The state board, through Dr. Wil- 
mer R. Batt, State Quarantine Officer, made an 
investigation and, satisfied of the extent of the 
epidemic and of the probability of its contin- 
uance, established headquarters and assumed 
the responsibility of the sanitary measures 
which, in its view, the situation called for. 
Disinfectants, mostly of the patented vari- 
ety, were ordered and distributed by the State 
board in quantity. Instructions were issued in 
the form of printed notices to teach the 
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FIG. 7. SKETCH PLAN OF PUMP AND FILTER HOUSES, SHOWING CONNECTIONS WITH 
SUPPLY MAINS, THE POLLUTED CREEK, THE MECHANICAL FILTERS AND THE 


CLEAR WATER BASIN 


this purpose hotels, private dwelling houses and 
a building intended for a liquor saloon were 
pressed into service. 

Regular meetings of the relief committee and 
of several subsidiary committees now take place 
in Butler every night. On these occasions the 
ward chairmen report the number of new cases 
and the number of deaths from typhoid fever and 
other diseases which have occurred in the last 
24 hours within their districts. The essential 
developments of the epidemic situation are then 
reviewed and such new measures of relief as seem 
necessary are decided upon. A large part of the 
active work of the relief committee is in the 
hands of Mr. R. H. Brodhead, a railroad con- 
tractor, whose experience in organizing and di- 
recting labor stands the committee in valuable 
stead. Books are kept, to show the needs of every 
case requiring relief, as well as to indicate the 
succor which has been afforded. 

To meet some of the most pressing needs of 
the situation, some aid has been afforded by 
voluntary workers from other cities. Chief 
among these was the corps of physicians and 
nurses from Philadelphia and a red cross so- 
ciety from Philadelphia. The action of these, 
and of many noble men and women of Butler, 
in laying aside their private occupations to help 
the sick are beyond praise. 

In order to meet the expenses of the relief 
work undertaken by the committee of citizens, 
financial aid is, and will be, required. Voluntary 
contributions to the extent of about $25,000 were 
received by Treasurer T. J. Schufflin up to the 
middle of December. It was then estimated by 
Miss Clara Barton, president of the Red Cross 
Association of America, and by others familiar 
with extensive relief work, that at least $75,000 
more would be required. The finances of the 
borough make it impossible to rely upon local 
aid beyond that which has already been given. 
On Dec. 16 an appeal for aid from the citizens’ 
committee to the outside world was published. 

Such money as is sent to Butler for use in the 
epidemic will be employed to relieve the sufferings 
of the sick. 

OPERATIONS OF THE STATE BOARD OF 
HEALTH. 

At the solicitation of the school board, urged 

by the energetic efforts of some of the citizens, 


BENEATH THE FILTERS. 


people how to make proper use of the disin- 
fectants. A house-to-house canvass was made to 
obtain accurate data of the spread of the epi- 
demic. The sources of water supply were in- 
spected, and to protect the waters of the Thorn 
Run reservoir from infection by the typhoid fam- 
ily on its shore, an intercepting ditch and em- 
bankment were constructed below the house. The 
farmers supplying milk to the people of Butler 
were visited, and steps taken to prevent the milk 
from becoming infected. As a means of affording 
some measure of protection to the water supplies 
of several communities located on the Connoque- 
nessing below Butler, an attempt was made to 
disinfect some of the Butler sewage. For this 
purpose several small sewer lines were broken, 
and trenches were dug, measuring about 10x 12 
ft. by 6 to 10 ft. deep. Several of these trenches 
or basins were arranged in series, and the sewage 
conducted from one to another before being al- 
lowed to continue its course to the creek. The 
sewage in each basin was dosed with unslaked 
lime and copperas. The trenches were then cov- 
ered with loose boards as a precaution against 
the frost. 

Complete unanimity exists between the officers 
of the state board of health and the relief com- 
mittee of citizens. 

COMPARISONS AND PRESENT STATUS. 

It is still too early to take the full measure of 
the epidemic, but the most reliable statistics 
which can be obtained, place Butler above all 
other epidemics of typhoid fever of recent times 
in the number of cases which have occurrei. Fol- 
lowing are the data of the most extensive typhoid 
epidemics whicb have taken place in the last 
twenty-five years. 


Number 
Place. Popula- 


Date. tion. Cases. Deaths Caure. 
ono 91 ) 


Caterham, Eng....1879 5.800 352 2 } 
Plymouth, Pa. ...1885 8.000 1,104 114 Water 
Ithaca, N. Y.....1903 13,000 1,300 78 supply 
1903 §=18,000 1,270 56* 

*To Dee. 17. 


The number of deaths at Butler, as compared 
with the number of cases, appears smal! and will 
likely remain so. In the only other epidemic cf 
typhoid with which Butler should be compared— 
Ithaca—the proportion of deaths to cases was Yar 
smaller than the text-books would lead one to 
It is probable that the proportion of 


expect. 
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deaths at Butler will increase, for a large number 
of the cases have not yet passed through their 
critical states, yet a very low death rate should 
be anticipated. 

There will undoubtedly be more cases due to the 
epidemic than will be known. The disease has 
already been scattered wide from Butler, and 
local transmission will continue. 

As to the length of time which the epidemic 
may last, nothing definite cap be prophesied. 
Much depends upon the effectiveness of the pro- 
phylatic measures which the e6tate board of 
health sees fit to employ and the spirit with which 
the public co-operates in this work. It is probable 
that the worst is over. Provided proper care is 
exercised in the operation of the water-works 
and sufficient vigilance is employed to prevent 
the further transmission of the disease from 
person to person in the borough, the epidemic 
should slowly die out. 

At the present time it is not improbable that 
all of the possible sources of water supply are 
in danger of becoming infected. Numerous cases 
of typhoid fever from Butler are being nursed in 
the country supplying the borough with water. A 
failure of the filters, even though temporary, 
might cause another outbreak of typhoid. It is 
said that the filters were not built for bacterial 
efficiency, but to remove the clay and other earthy 
impurities. From now forward they will be called 
upon to perform the most delicate work for which 
a water purification plant is ever designed. 

To attend to the interests of the water company 
there are at Butler at the present time, besides 
a regular force of employees, Mr. M. D. Hays, 
Resident Engineer, and Mr. J. E. Witherill, Bac- 
teriologist. 


DYNAMOS DRIVEN BY GAS ENGINES will be used in 
a new central lighting station at Berlin, Ontario. 
The engines will use city illuminating gas of 650 B. T. U. 
calorific value. Four vertical engines aggregating 460 HP. 
in capacity are to be installed at first, three of them being 
13 x 14-in. 3-cylinder engines of 125 HP. each, and the 
fourth an 11 x 12-in., 3-cylinder engine of 85 HP. The 
Westinghouse Machine Co., of Pittsburg, Pa., is building 
these engines. 


GASOLINE STREET LIGHTING may be adopted by the 
city of Muscatine, lowa. There has been a controversy 
between the city and the Citizens Railway & Light Co. 
as to the charge for street lamps, and in July the com- 
pany made a proposition to charge $100 per light per year 
for 50 arc lights of 2000 c. p., burning all night, and $1.25 
per 1000 cu. ft. of gas for private consumers. The city 
lighting committee referred this to the council, without 
recommendation, and the council placed it on file, which 
amounted to a rejection. At the end of October the 
company removed its arc lights from the streets, which 
have since been lighted only by a few gasoline lamps 
erected by firms asking for contracts for gas and gasoline 
lighting. The mayor, Mr. Robert S. McNutt, informs us 
that the council has passed on its second reading an 
ordinance giving a contract to the Cleveland Vapor Light 
Co., of Cleveland, O. This ordinance fixes the price at 
$25 per year for each light, the lights to burn all night. 


A REPORT AGAINST A MUNICIPAL BLECTRIC 
plant at Binghamton, N. Y., has been made to the common 
council of that city by a special committee. The com- 
mittee presents statistics from a few other cities designed 
to show that the lighting service now rendered by a com- 
pany is costing less than is being paid elsewhere under 
both private and public ownership. It urges that a mu- 
nicipal plant would mean a large increase in the labor 
cost of electric lighting, because city men work only 
eight hours a day, while the men now employed by the 
lighting company work ten hours a day. The committee 
also urges that other municipal needs, including trunk 
sewers. should take precedence of expenditures for a mu- 
nicipal lighting plant. 


A TRIAL OF STEAM TURBINES FOR NAVAL vessels 
has deen recommended by a board of naval officers ap- 
pointed by the U. S. Navy Department to consider the 
question of turbine engines. 


* 
> 


AN INCOMBUSTIBLE INSULATION FOR ELECTRIC 
wires has been invented and is being put on the market -y 
the Teter-Heany Developing Co., of York, Pa. The insu- 
lation is stated to be strong and flexible, and to resist 
abrasion or similar mechanical injury. It ts also weather 
proof and moisture proof in all ordinary situations, and 
where wire is to be actually placed under water it can 
be waterproofed without detracting from its fireproof 
qualities. Tests of the insulation by heating to a red heat 


many times in succession have shown no deterioration 
and the current has been raised to such a point that the 
copper wire itself fused. The composition of the insula- 
tion material is not made public, but it is said to consist 
of a fibrous web applied to the wire in a flocculent form 
and with its interstices filled with a certain chemical. 
The insulation is said to be no more costly than a double 
nap of cotton and to be of less thickness. 

If these claims can be substantiated it would be difficult 
to overestimate the importance of the invention in the 
construction of all classes of electrical machinery. 


+ 
> 


THE MOST SERIOUS RAILWAY ACCIDENT of the 
week occurred on the St. Louis & San Francisco Ry., near 
Godfrey, Kan., on Dec. 21. A fast through passenger 
train was derailed at a switch and was wrecked. About 
ten persons were killed. The cause of the wreck is sup- 
posed to be the following: The passenger had right of 
way, but a freight train broke down on the main track 
and the switch was thrown for the passenger to take the 
side track. A flagman was sent back to warn the passen- 
ger train, but the latter came on at full speed and in 
consequence was thrown from the track at the switch. 


> 


EXPLOSIONS OF DYNAMITE are again becoming com- 
mon items of news, as invariably is the case when freez- 
ing weather sets in. On Dec. 17, at Du Bois, Pa., four 
Italians ‘‘in Contractor Lauer’s shanty, near Cramer Sta- 
tion,’’ were blown up by the explosion of dynamite that 
they were “warming.” A day or so later a box of dyna- 
mite exploded in a tool house in the Botanical Gardens, 
New York City. The explosion shook houses for blocks 
around and broke some 200 panes of glass. One of the 
laborers in the park was struck by a flying beam and ‘n- 
jured so severely that he will probably die. What caused 
the accident is a mystery. A laborer had just removed 
eight sticks of dynamite from the box a few minutes be- 
fore the explosion occurred. “It is believed that frost 
caused the explosion,’’ says one report; but it is more 
likely that a match or cigar stump was the cause of the 
accident. 


+ 


A WOODEN BRIDGE FELL DURING ERECTION at 
Port Royal, Montgomery Co., Tenn., on Dec. 7. Accord- 
ing to a report furnished us by Mr. S. R. Alexander, City 
Engineer, of Clarksville, Tenn., the bridge was of 192 ft. 
span with 16-ft. roadway, with trusses of the bowstring 
type. Before the erection was completed the falsework be- 
gan to sink in the mud, and the contractors began taking 
out the falsework. The collapse resulted. Thé bridge was 
being built for the county. 


> 


AN EARTH DAM AT HALEDON, N. J., gave way on 
Dec. 15, damaging property and flooding a number of 
mills so that they had to be shut down. The dam formed 
what was known as Hopper’s Pond. 


> 


THE CONCRETE FLOOR ACCIDENT at Pittsbu-- Pa., 
noted in our last issue, was due to carelessness of work- 
men in using faulty shores for the concreting forms. The 
floor is in 12-ft. 9-in. by 16-ft. 3-in. panels, and is the 
regular long-span flat ceiling construction of the Expanded 
Metal Companiés. The building in question, the Bellefield 
Apartments, is 9 stories high. Most of the floorwork was 
in, when the roof concreting was begun in order to get 
the building under cover. In one panel the foreman em- 
ployed spliced shores, and when the panel was nearly all 
in the shores broke. The wet concrete fell two stories 
before striking a floor,which latter was freshly placed. As 
a result it broke through and the mass went through the 
remaining floors to the basement, a total of eight tiers. No 
damage was done outside of this one panel, and no steel- 
work or other work was affected. We are indebted for 
our information to Mr. Carlton Strong, 170 Broadway, New 
York, who is architect for the building. 


SANDJACKS WERE USED TO LOWER A BRIDGE 
10% ft., after it had been shifted 35 ft. up stream, Dec. 
20. The bridge is a 220-ft. span, double-deck draw bridge 
over the Passaic River on the line of the Delaware, Lack- 
awanna & Western R. R. This novel and interesting en- 
gineering feat will be described in full in our next issue. 


SURVEYS FOR THE N. Y. BARGE CANAL have be- 
gun. Six parties, comprising 50 men, are now in the 
field in the Fort Bull-Oneida, Savannah, Rochester, Me- 
dina and Tonawanda sections. Actual construction will 
probably not begin before May 1, and may not begin then 
unless bidding prices are within the State Engineer's esti- 
mate of cost. These six sections are in fact test sections 
to determine whether the whole canal work can be done 
within the $101,000,000 that the citizens of the state have 
voted for the cost of construction and interest on the 
canal bonds. 


> 


A WATER POLLUTION SUIT has been brought jointly 
by the Jersey City Water Supply Co., the East Jersey 
Water Co. and the municipal corporation of Jersey City 
against the Cooper-Lord Estate, which last has been 


maintaining an out-house a mile abov. 

the new Boon:... 
Dam of the Jersey City water-works. A sameera; a 
—— = at once granted by the Court of Cha ; 
an ec. 14 was set as a date for ar m ms 
nent injunction. 


a 
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DAMAGES FOR BACKING UP SEWAGE in a } 
connection and overflow into a sewer have been denic i 
property owner in Woodbridge, N. J., by the 
Court of New Jersey. It was shown that a 12-in. ¢ 
was built in front of the property in question, and that , 
Property was assessed therefor. It was alleged that 
proper connection was made with the sewer by tt 
property owner, but that owing to a deficient grade or la 
of capacity in the street sewer the cellar of the plaint T 
was flooded with sewage. The court held that since tt 
sewer connection was entirely of the plaintiff's construc 
tion the complaint really was that the town “= agrel 
structed a street sewer with such a capacity and gra 7 
that the plaintiffs could not Practicably connect the r 
cellar therewith. The decision then went on: y 

This complaint is w 
construction of public sewers the public authorities dis 
charge a quasi judicial duty, involving the exercise of 
judgment and discretion with regard to general conve: 
ience, and that their wisdom in the performance of that 
duty is not subject to review in a private suit brought to 
recover damages because of this error. They owe to no 
individual the duty of devising such a plan as will afford 
to him sufficient drainage. 

The court next pointed out that the case was quite dif- 
ferent from one where flooding of premises had been 
caused by the failure of a town to keep a sewer in repair, 
or free from obstruction, or where a trunk sewer had been 
overburdened by connecting to it lateral after lateral be- 
yond its capacity. In the present case the damage had 
been caused by the action of the plaintiff's themslves. 
The assessment paid by the plaintiffs must be assumed to 
have been equivalent only to the benefits conferred by the 
sewer, which appears to be ‘‘fit to afford drainage for al! 
parts of the house above the cellar.’ The argument and 
decision was on a demurrer entered by the town in a suit 
for damages. Judgment was entered for the town on the 
demurrer. 


4- 


ASHES AND OTHER RUBBISH need not be removed 
from department stores by the New York Street Cleaning 
Department, if in the judgment of the department its 
funds will not warrant the expense; such is the decision 
of the Appellate Division of the Supreme Court of the 
State of New York, in a suit brought by members of the 
Retail Dry Goods Asosciation. Dr. John McGaw Wood- 
bury, Commissioner of Street Cleaning, claimed that the 
output of steam ashes and other wastes from the depart- 
ment stores was so great that he could not remove it with- 
out neglecting work more essential to the public interests 
All the justices concurred in the opinion, in effect, but 
Presiding Justice Van Brunt write the following brief and 
far-reaching individual opinion: 


I concur in the result. I do not think the Commissioner 
is bound to remove trade waste, whether in the form of 
ashes, garbage, or any other form of refuse matter. 


ACTINIUM, A NEW ELEMENT, has been isolated oy 
M. Debferne, and a small quantity of it has recently been 
received by Dr. Geo. F Kunz, M. Am. Inst. M. E., the 
mineral and diamond expert at Tiffany’s, New York city. 
The new element is akin to radium, and is obtained from 
pitch blende. While its rays have not the penetrative 
power of radium, they are remarkably profuse for a time. 
Im the darkness it is only slightly luminous, but it causes 
a peculiar foggy phosphorescence in willemite. On dia- 
monds it acts to produce a phosphorescence that extends 
into the space between the diamond and the actinium. 
Dr. Kunz recently exhibited the action of actinium in a 
lecture before the Princeton Chemical Society. Prof. 
Alexander H. Phillips, of Princeton University, has been 
experimenting with minerals in order to ascertain whether 
radium is to be found on this continent. He has at last 
discovered it to exist, beyond all question, in the carnolite 
from Utah. 
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THE CATALPA SPECIOSA as a quick growing tree 
for use where early returns on forestry work are wanted 
will be the subject of an exhibit at the St. Louis Expo- 
sition. The exhibit will be under the auspices of the 
International Society of Arboriculture, the secretary and 
treasurer of which is Mr. John P. Brown, of Connorsville, 
Ind. It is stated that the exhibit will include forestry 
methods as well as products and their uses, all as related 
to the catalpa. About 200,000 catalpas were planted by 
the Illinois Central Railroad Co. a few years ago at a 
point near Du Quoin, II. 


THE COAL RESOURCES OF THE YUKON, ALASKA, 
is the subject of Bulletin No. 218 of the U. S. Geological! 
Survey. The coal thus far discovered is either a lignite, 
or a low-grade bituminous coal; and up to the present 
not more than 9,000 tons have been mined, all told. Be- 
cause of the limited extent of the coal beds, the low grade 
of the coal, and the cost of mining, the coal of the Yukon 
valley will probably mever be exported; but with proper 
development the mines wi’ furnish sufficient coal for 
local consumption. 
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